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(54) Network printer apparatus 

(57) A high-speed network printer apparatus can be 
used in common by clients having different communica- 
tion protocols and can sort out printing jobs into the order 
of clients. Printing information is supplied from a client 
52 which may be a personal computer or a work station 
through a connector of the printer apparatus. A LAN in- 
terface driver 216 receives the printing information and 
identifies a communication protocol by which the print- 
ing information is transferred. A communication protocol 
controller 21-3 to 2-6 receives printing information in ac- 
cordance with a predetermined protocol. A spooling 
controller 21-8, which is coupled to a storage unit 24 
which stores the received printing information, creates 
a queue for printing jobs. A printer controller reads out 
from the storage unit the printing information corre- 
sponding to a printing job of the highest priority which is 
designated by the queue, and forms a dot image on the 
basis of the printing information. A printing mechanism 
23 prints the image on paper. A mailbox (51 , Fig. 40) 
stores printed paper into a designated bin. A printing job 
table JBTB is provided in the printer apparatus, in which 
each row is allotted to one printing Job which Includes a 
field for storing an emulation program name. A register- 



ing unit 122 judges whether or not there is a another 
printing job having the same emulation program name 
to expedite the printing process. 
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Description 

[0001] The present invention relates to a network 
printer apparatus and a LAN network system and, more 
particularly, to a network printer apparatus which realiz- 5 
es the communication function and a full-scale server 
function between the network printer apparatus and a 
LAN by adding a LAN adapter portion (Front End Proc- 
essor) to the printer apparatus itself, and a LAN network 
system comprising such a network printer apparatus. 10 
[0002] A network printer apparatus is an apparatus 
connected to a plurality of personal computers or work 
stations through a LAN so as to store printing files (print- 
ing information) transferred from the personal comput- 
ers or work stations in a storage unit, to register printing 15 
jobs in a printing job table, to form an image on the basis 
of the printing information which corresponds to the 
printing job, and to print the image on paper. 
[0003] Such a conventional network printing appara- 
tus executes printing operations in the order of receipt 20 
of printing information from a client or user (personal 
computer or work station). 

[0004] The ways of description of printing data are dif- 
ferent In personal computers or workstations which are 
produced by different makers. As a countermeasure, a 25 
network printer apparatus is provided with emulation 
programs for interpreting various types of printing data, 
and when printing information is transferred to the ap- 
paratus, the apparatus starts the emulation program 
designated by the printing information (emulation des- 30 
ignation data) so as to interpret the printing data. In order 
to switch emulation programs, it is necessary to initialize 
the contents of the memory, which takes a considerable 
time. 

[0005] The network printer apparatus has a printing 35 
function using a form overlay (a blank form, sometimes 
called merely overlay). This is a function of printing an 
image on paper overlaid with the form which is stored 
in advance. The form overlay is not constant but is 
changed in accordance with the printing job. When the 
overlay is changed, it is necessary to download the cor- 
responding form overlay from a form overlay storing de- 
vice of a hard disk or the like or a personal computer or 
the like for storing form overlays, which takes a consid- 
erable time. 

[0006] When the printing jobs having the same emu- 
lation and the same overlay are executed in series, it is 
not necessary to change the emulation programs or 
overlays. 

[0007] However, since personal computers or work 
stations made by different makers are connected to a 
LAN, and the form overlays differ with clients, it is 
scarcely the case that printing operations having the 
same printer emulation and the same form overlay are 
registered in series. It is therefore often necessary to 
switch emulation programs or change a form overlay for 
each printing job so that the efficiency of use of the net- 
work printer apparatus is lowered and the high speed 
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printability of the apparatus is not fully utilized. 
[0008] Information processing systems have 
changed from the processing form using a large com- 
puter system (mainframe) shown in Fig. 3a to a process- 
ing form using a PC/WS (personal computer/work sta- 
tion) as a nucleus shown in Fig. 3b. Referring to Fig. 3a, 
the symbol HST represents a large computer system, 
and DT designates a dumb terminal (nonintelllgent ter- 
minal) connected to the large computer system. 
[0009] As the processing form using a PC/WS as the 
nucleus, there are a stand-alone system and a network 
system in which a multiplicity of PCs/WSs are connect- 
ed to a LAN network so as to constitute a network for 
the purpose of using resources and peripheral equip- 
ment in common. The stand-alone system is widely 
used by individuals and small-scale users, while the net- 
work system is widely used by large-scale users. Fig. 
3b shows the stand-alone system comprising individual 
dumb terminals each provided with a printer. The sym- 
bol PRT represents a printer connected to a PC/WS. In 
this system, each pairof PC/WS and printer is independ- 
ent of another pair. 

[0010] In the large computer system, one maker pro- 
vides all equipments so as to sell the system in the mar- 
ket. In contrast, in the field of the LAN network system, 
various makers in the world compete with each other so 
as to sell a high-performance PCWS at a low price in 
the market. In such a market environment, it is neces- 
sary to provide products which answer the needs for net- 
work, open system, downsizing and multivendor. 
[0011] As shown in Figs. 4a to 4c, in the conventional 
LAN network system, in a PC environment, PCs (per- 
sonal computers) are connected to a LAN so as to con- 
stitute a network, in a WS environment, WSs (work sta- 
tions) are connected to a LAN so as to constitute a net- 
work, and in a mixed environment, PCs and WSs are 
connected to a LAN are now in wide use. Printers used 
in the mixed environment are connected in one of the 
forms (1), (2) and (3) as shown in Fig. 4(c). In the form 
(1 ), a printer PRT 1 may be locally connected to each 
of the PCs/WSs so as to print printing data supplied from 
the corresponding PC/Ws. In the form (2), a printer PRT 
2 is connected to a high-performance PC/WS as a host 
server SVR, and the PCs/WSs use the printer PRT2 
connected to the server SVR in common, in the form 
(3), a printer PRT3 is connected to the LAN via adapter 
AD and the PCs/WSs use the printer PRT3 connected 
to the LAN In common. 

[0012] However, the conventional system in which 
printers are accommodated in a LAN network has the 
following problems. 

(a) When printers are connected in the form (1 ), the 
availability of printers themselves is low, and since 
a printer is connected to each PC/WS, this system 
is disadvantageous in that the same number of 
printers as the number oftPC/WS and the space for 
each printer are required. 
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(b) When a printer Is connected in the form (2), print- 
ing data (e.g., complicated graphic design and 
graph) which takes a long time for producing an Im- 
age exerts an Influence on the CPU of the host serv- 
er during the printing operation, which leads to a 5 
great deterioration of the performance of the host 
server. 

(c) When a printer is connected In the form (3), If 
the PCs/WSs connected to the LAN network are 
produced by the same maker, in other words, the 10 
printing data have the same format, there is no 
problem. This is because the emulation program (e. 

g., Postscript and FM sequence) provided in the 
printer for interpreting the printing data can be used 
in common among the PCs/WSs. However, if the « 
formats of the printing data are different and, hence, 
the emulation programs are different, a printing 
miss may sometimes be caused due to an interpre- 
tation miss of the printer. 

In addition, when the communication protocol 20 
between the printer and a client is different, the 
printing data cannot be received from the client, so 
that the printing operation is impossible. 

(d) With the spread of the LAN network, a vertical 
linkage, namely, the system in which a mainframe 25 
is connected to the LAN of PCs/WSs is greatly ex- 
pected as well as a horizontal linkage, namely, the 
system in which PCs/WSs are connected to the 
LAN network. However, the format of the printing 
data in the mainframe is different from the format of 30 
printing data in PCs/WSs. It is therefore necessary 

to install a plurality of printers for printing the respec- 
tive data. In other words, one printer cannot print all 
printing data required in such systems. 

(e) With the development of printing technique, the 35 
printing using continuous paper has been replaced 

by the printing using cut paper. In response to the 
demand for the printing output which enables a 
large number of sheets of paper to be printed in one 
cycle, a high-speed cut paper printer which is capa- 40 
ble of printing 1 30 sheets/min has been realized. In 
such a high-performance, high-speed printer, since 
printing of a multiplicity of printing jobs Is executed 
In a short time, it is necessary to identify printed cut 
paper for each printing job. For this purpose, a 45 
method of stacking printed cut paper in two alter- 
nate directions for each printing job is known and is 
referred to as offset stack. In this method, however, 
since the signals for stacking printed cut paper In 
one direction are alternately output, If only the stack so 
of the printed paper for one printing job Is taken out, 
the printed paper for the preceding and the subse- 
quent printing jobs are stacked in the same direc- 
tion, so that identification of a specific printing job is 
difficult. That is, there is a problem in the post- ss 
processing mechanism of a high-speed printer, and 
a speedy solution thereof is demanded. 

(f) The UNIX environment, i.e, the LAN network en- 



vironment used In the related art has the following 
problems, and an amelioration is demanded. 

[001 3] When a printer is used as a remote printer (re- 
fer to Fig. 4(b)), a client is not fully informed of the end 
of the printing operation, the details of a trouble caused 
in the printer or the like. 

[0014] When a PC/WS such as a print server exclu- 
sively for controlling a printer is used, the system be- 
comes expensive, so that a LAN network system which 
can dispense with a PC/WS server exclusively for a 
printer is highly demanded. 

[0015] In the print server, a line command is used to 
request printing, enquire about a printing job, know the 
state of the printer, etc., so that expert knowledge is nec- 
essary. A LAN network environment which can be uti- 
lized without the need for expert knowledge is demand- 
ed. 

[0016] US-A-51 1 3355 describes a printer control sys- 
tem which enables queue identifiers, which identify dif- 
ferent print jobs, to be sorted such that those queue 
identifiers identifying print jobs which require fonts that 
are already loaded in the print server are placed at the 
head of a print list, and those queue identifiers identify- 
ing print jobs which require fonts that are not loaded in 
the print server are placed at the end of the print list. 
The print jobs are then processed in the order that the 
queue identifiers appear on the print list. 
[0017] GB-A-220081 8 discloses a onboard multi-pro- 
tocol communications controller global serial channel 
(GSC) for use with an 8-bit microcontroller for intelligent 
communications with peripheral systems or compo- 
nents. The GSC supports user definable (non-standard) 
protocols which provides the ability to retrofit new prod- 
ucts into older serial technologies. 
[0018] EP-A-0 123 806 describes an office equipment 
network having a plurality of work stations and a plurality 
of printers connected to a network bus, together with a 
printer resource manager for receiving requests for a 
printer from the network stations and notifying a work 
station when a printer can be claimed by the work sta- 
tion. 

[0019] The present invention is defined in the at- 
tached independent claims, to which reference should 
now be made. Further, preferred features may be found 
In the sub-claims appended thereto. 
[0020] Accordingly, it is a first object of the present in- 
vention to eliminate the above-described problems in 
the related art and to provide a high-speed network 
printer apparatus which can be used in common by LAN 
terminals having different communication protocols, 
and a LAN network system comprising such a network 
printer apparatus. 

[0021] It is a second object of the present invention to 
provide a network printer apparatus which can be in- 
stalled at any place in a LAN network, and a LAN net- 
work system comprising such a network printer appara- 
tus. 
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[0022] It is a third object of the present invention to 
provide a network printer apparatus which enables a cli- 
ent (PC/WS) to know the state (error such as jamming 
and shortage of paper, the printing attributes of the print- 
er, printing operation state, etc.) of the printer with ease 5 
and a LAN network system comprising such a network 
printer apparatus. 

[0023] It is a fourth object of the present invention to 
provide a network printer apparatus which can interpret 
and print printing data of any format, and a LAN network 10 
system comprising such a network printer apparatus. 
[0024] It is a fifth object of the present invention to pro- 
vide a network printer apparatus which facilitates the 
creation of a command for a request for printing and a 
command for enquiry, and a LAN network system com- f « 
prising such a network printer apparatus. 
[0025] It is a sixth object of the present invention to 
provide a network printer apparatus which is provided 
with a post-processing function for sorting printing jobs 
(printed sheets of paper) into the order of user or into 20 
the order of group, and a LAN network system compris- 
ing such a network printer apparatus. 
[0026] To achieve these and other objects, there is 
provided a network printer apparatus connected to a 
LAN network system and to a plurality of personal com- 25 
puters or work stations through the LAN network sys- 
tem, the apparatus comprising: 

a connector provided in common with a plurality of 
communication protocols; 30 
a LAN adapter means including a LAN interface 
driver for receiving printing information from a client 
through the LAN network system, and a multiproto- 
col controller for identifying the communication pro- 
tocol and controlling the communication between 35 
the apparatus and a client in accordance with the 
communication protocol; 

a printer controllerforforming an image on the basis 

of the printing information received; and 

a printing mechanism for printing the image on pa- 

per. 

BRIEF DESCRIPTION OF THE DRAWINGS 



45 



[0027] The present invention will be understood and 
appreciated more fully from the following detailed de- 
scription, taken in conjunction with the drawings in 
which: 



Fig. 1 is a diagrammatic view of the network printer 50 
apparatus connected to a LAN system of the 
present invention in accordance with one embodi- 
ment; 

Fig. 2 is a diagrammatic view showing a network 
printer apparatus of the present invention in accord- 55 
ance with another embodiment; 
Fig. 3a is an explanatory view of the processing 
form of a large computer system (mainframe); 



Fig. 3b is an explanatory view of the processing 
form of a stand-alone system; 
Figs. 4a to 4c schematically show LAN network sys- 
tems using PCs/WSs as a nucleus; 
Fig. 5a to 5d are schematic views of a LAN network 
systems comprising a network printer apparatus ac- 
cording to the present invention; 
Fig. 5e shows an Ethernet frame; 
Fig. 6 Is a perspective view of a network printer ap- 
paratus according to the present invention; 
Fig, 7 shows a diagrammatic side view of the struc- 
ture of the printing mechanism of the apparatus 
shown in Fig. 6; 

Fig. 8 is a perspective view of a network printer ap- 
paratus which is provided with a large-capacity hop- 
per; 

Fig. 9 schematically shows the structure of an inte- 
rior of the large-capacity hopper shown in Fig. 8; 
Fig. 10 a block diagram schematically showing a 
network printer apparatus of the present invention? 
Fig. 11 shows the LAN connectors; 
Fig. 12 shows a detailed block diagram of the net- 
work printer apparatus shown in Fig. 10; 
Fig. 1 3 is a block diagram showing the structure of 
the memory of the DPRAM; 
Fig. 14 is an explanatory table of BUS commands; 
Fig. 15 is a block diagram of the LAN adapter with 
a printer control part and a software portion, of the 
network printer apparatus shown in Fig. 10; 
Fig. 16 is a flowchart of the processing by the mul- 
tiprotocol controllers; 

Fig. 17 is an explanatory view of the spooling oper- 
ation; 

Figs. 18 and 19 commonly show a flowchart of the 
spooling operation by the spooling controller; 
Fig. 20 shows the relationship between the job 
queue and the hard disk of the network printer ap- 
paratus of Fig. 10; 

Fig. 21 shows the structure containing the software 

portion of a client (PC or work station); 

Fig. 22 shows a list of line commands; 

Figs. 23 and 24 show an example of a menu screen; 

Fig. 25 is a flowchart of the processing for a request 

for printing; 

Fig. 26 shows the structure of a network printer 
header; 

Fig. 27 shows a list of commands to a client; 
Fig. 28 is a flowchart of the processing by the client; 
Fig. 29 is a flowchart of the processing when abnor- 
mality is notified; 

Figs. 30 to 32 show sequential steps of a flowchart 
of the receipt processing by the LAN adapter (FEP); 
Fig. 33 is a flowchart of a reception control; 
Fig. 34 is a flowchart of a filter control; 
Fig. 35 is a flowchart of a banner page edition; 
Fig. 36 is a flowchart of a center routine control for 
deciding the number of sheets to be printed; 
Figs. 37 to 39 show a flowchart of the processing 
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by the printer controller; 

Fig. 40 shows a mailbox mechanism In conjunction 
with the network printer apparatus of the present in- 
vention; 

Fig. 41 shows a first embodiment of a bin with a cov- 5 
er closed; 

Fig. 42 shows a bin with a cover opened; 
Fig. 43 diagrammaticaily shows liquid crystal pan- 
els on a bin of a second embodiment; 
Fig. 44 diagrammaticaily shows a mailbox in con- 10 
junction with the printer apparatus, connected to 
Ethernet; 

Fig. 45 shows an example of the menu screen of a 
mailbox manager in the mailbox shown in Fig. 44; 
Fig. 46 shows commands for designating a bin in f* 
the mailbox for storing discharged paper; 
Fig. 47 diagrammaticaily shows functions of the 
mailbox controller for controlling the mailbox; 
Fig. 48 shows the contents of the mailbox manage- 
ment information file; 20 
Fig. 49 is a flowchart of the processing of a request 
from a client; 

Fig. 50 is a flowchart of the processing for liquid 
crystal display; 

Figs. 51 and 52 show a flowchart of the processing 25 
of deciding the bin for storing printed paper and dis- 
playing the process; 

Fig. 53 is a flowchart of the processing by a safety 
mechanism of the mailbox; 

Figs. 54a and 54b show applications of the network so 
printer apparatus of the present invention; 
Fig. 55 shows connections between the server of 
the network printer apparatus and the terminals of 
the clients; 

Fig. 56 shows the structure of a server of the printer 35 
apparatus of another embodiment of the present in- 
vention; 

Fig. 57 shows a job table used in the printer appa- 
ratus of Fig. 56; 

Fig. 58 is a block diagram of a printer controller of 40 
the apparatus of the embodiment of Fig. 56; 
Fig. 59 is a flowchart of the process of registering a 
printing job in the printer apparatus of Fig. 58; 
Fig. 60 is a flowchart of the process of deciding a 
printing job to be executed; 45 
Fig. 61 is a flowchart of the procedure of the printer; 
Fig. 62 shows a job table of a further embodiment; 
Fig. 63 is a flowchart of the process steps of regis- 
tering a printing job when the job table shown in Fig. 
62 is adopted; and 50 
Fig. 64 shows connections of the LAN adapter of a 
printer of the present invention to the terminals of 
the clients. 

DETAILED DESCRIPTION 55 

[0028] The principle of the present invention will be 
explained with reference to Fig. 1 showing one embod- 



iment of the invention. In Fig. 1, the reference numeral 
20 represents a network printer apparatus, 23 is a print- 
ing mechanism composed of a recording system and a 
paper feeding system, 51 is a mailbox provided with bins 
for accommodating printed paper so as to store printed 
paper in a designated bin, 52 is a client (PC or work sta- 
tion), and 53 is a communication path such as Ethernet. 
In the network printer apparatus 20, the reference nu- 
meral 21 denotes a LAN adapter {Front End Processor : 
FEP), 22 a printer controller, 24 a storage means (hard 
disk) for storing printing data (SPOOL Information), font, 
form overlay, account log information, mailbox control 
information files, etc., and 26 is a connector for connect- 
ing the network printer apparatus 20 to a LAN. Here, 
"SPOOL" is abbreviation of "Simultaneous Peripheral 
Operation On-Llne". 

[0029] In the LAN adapter portion 21 , the reference 
numeral 21b represents a LAN interface driver consti- 
tuted by a transceiver and the like, 21 -3 to 21 -6 are com- 
munication protocol controllers, 21-8 is a spooling con- 
troller and 20a is a mailbox controller. 
[0030] The printing information supplied from the cli- 
ent 52 through the connector 26 is received by the LAN 
interface driver 21 b, which identifies the communication 
protocol. The communication protocol controller 21-3, 
21-4, 21-5 or 21-6 corresponding to the identified com- 
munication protocol controls communication in accord- 
ance with the predetermined protocol and receives 
printing data. The spooling controller 21-8 performs 
"Spool", namely stores the printing information in the 
hard disk 24 and creates a queue for printing jobs. The 
printer controller 22 reads out of the hard disk 24 the 
printing information corresponding to the printing job of 
the highest priority which is designated by the queue, 
and forms a dot image for each page on the basis of the 
printing information. The printing mechanism 23 prints 
the image on paper. 

[0031] If the mailbox 51 is provided, the mailbox con- 
troller 20a obtains the number of the bin which is to store 
the printed paper directly or indirectly from the printing 
information, and store the printed paper in the bin. 
[0032] The client 52 creates printing data, data for en- 
quiry about the state of the apparatus and the job infor- 
mation, a change of the printing attributes and data to 
be registered by the operation on the menu screen, and 
these data are supplied to the network printer apparatus 
20 through the LAN. The client 52 also receives the re- 
sponse to the enquiry and displays the response data. 
In addition, the client 52 receives and displays the infor- 
mation such as the shortage of paper, a trouble of the 
hardware which is automatically supplied from the net- 
work printer apparatus 20. Furthermore, the client 52 Is 
also capable of operation of the attributes of each bin of 
the mailbox 51 and other operations on the menu 
screen. 

[0033] Fig. 2 shows a principle view of another em- 
bodiment of the printer apparatus. 
[0034] In Fig. 2, the reference numeral 52 represents 
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clients, namely personal computers or work stations, 20 
is a network printer apparatus and 30 is a LAN network 
system. 

[0035] In the network printer apparatus 20, the symbol 
LCNT represents a LAN controller 21 a, PRTC is a print- 5 
er controller 22, PRTM is a printing mechanism 23, MEM 
is a storage means 24 (a hard disk), JRF Is a printing 
job registering unit 122, JBTB is a job table 123 and PDF 
is a printing order decision unit 124. 
[0036] Each row of the job table JBTB is allotted to 
one printing job and includes a field for storing the print- 
ing job name (ID), a field for storing the storage location 
in the storage unit at which the printing information is 
stored, a field for storing the file name, a field for storing 
the file size, a field for storing the name of the emulation 
program for interpreting the printing information, a field 
for storing the form overlay name, and a job designation 
field (flag field) for storing the data which designates an- 
other printing job using the same emulation program 
and the same form overlay as those of the printing job 
entered in the row. 

[0037] When a user (client) inputs new printing infor- 
mation, the printing information is stored in the storage 
unit MEM. The printing job registering means JRF ex- 
tracts the emulation program name and the form overlay 
name from the new printing information and judges 
whether or not there is a printing job having the same 
emulation program name and the same form overlay 
name as the extracted emulation program name and 
form overlay name in the job table JBTB. If the answer 
is YES, the printing job retrieves the printing job, then 
enters the printing job name corresponding to the new 
printing information in the job designation field of the row 
of the retrieved printing job and registers the printing job 
corresponding to the new printing information in the job 
table JBTB. When a printing operation is finished in ac- 
cordance with a predetermined printing job, the printing 
order decision means PDF judges whether or not anoth- 
er printing job is designated in the job designation field 
(flag field) of the row of the predetermined printing job. 
If the answer is YES, the printing order decision means 
PDF commands the printer controller PRTC and the 
printing mechanism PRTM to execute the printing oper- 
ation in accordance with the designated printing job, 
while if the answer is NO, the printing order decision 
means PDF commands the printer controller PRTC and 
the printing mechanism RRTM to execute printing oper- 
ations in series in the order of receipt of printing infor- 
mation, and eliminates the printing job which has been 
finished from the job table JBTB. 
[0038] According to above-described, when there is 
a printing job using the same emulation program and 
the same form overlay as those of the printing job which 
has finished printing, the job is executed irrespective of 
the order of receipt It is therefore possible to reduce, 
as much as possible, the number of times emulation pro- 
grams are to be switched and the number of times a 
form overlay is to be changed, thereby enhancing the 



efficiency of the use of the network printer apparatus. 
[0039] Each row of the job table JBTB may be further 
provided with a second designation field for designating 
another printing job using a different emulation program 
but the same form overlay as that of the printing job en- 
tered in the row. When a user inputs new printing infor- 
mation, the printing Job registering means JRF extracts 
the emulation program name and the form overlay name 
from the new printing information and judges whether 
or not there is a printing job having a different emulation 
program name but the same form overlay name as the 
extracted form overlay name in the job table 21 a (JBTB). 
If the answer is YES, the printing job registering means 
JRF retrieves the printing job and then enters the print- 
ing job name corresponding to the new printing informa- 
tion in the second Job designation field of the row of the 
retrieved printing job. When a printing operation is fin- 
ished in accordance with a predetermined printing job, 
the printing order decision unit PDF judges whether or 
not another printing job is designated in the first job des- 
ignation field of the row of the predetermined printing 
job. If the answer is NO, the printing order decision 
means PDF judges whether or not another printing job 
is designated in the second job designation field of the 
row of the predetermined printing job. If the answer is 
YES, the printing order decision means PDF commands 
the printer controller PRTC and the printing mechanism 
PRTM to execute the printing operation in accordance 
with the designated printing job, while If the answer is 
NO, the printing order decision unit PDF commands the 
printer controller PRTC and the printing mechanism 
PRT to execute printing operations in series in the order 
of receipt of printing information. 
[0040] According to this structure, it is possible to fur- 
ther reduce the number of times a form overlay is to be 
changed, thereby enhancing the efficiency of use of the 
network printer apparatus. 

[0041] Alternatively, the second job designation field 
of the job table JBTB may designate another printing job 
using a different form overlay but the same emulation 
program as that of the printing job entered in the row. 
When a user inputs new printing information, the printing 
job registering unit JRF extracts the emulation program 
name and the form overlay name from the new printing 
information and judges whether or not there is a printing 
job having a different form overlay name but the same 
emulation program name as the extracted emulation 
program name In the job table JBTB. If the answer is 
YES, the printing job registering means JFR retrieves 
the printing job and then enters the printing job name 
corresponding to the new printing information in the sec- 
ond job designation field of the retrieved printing job. 
When a printing operation is finished in accordance with 
a predetermined printing Job, the printing order decision 
means PDF judges whether or not another printing job 
is designated in the first job designation field of the pre- 
determined printing job. If the answer is NO, the printing 
order decision means PDF judges whether or not anoth- 
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er printing job is designated in the second job designa- 
tion field of the predetermined printing job. if the answer 
is YES, the printing order decision means PDF com- 
mands the printer controller PRTC and the printing 
mechanism portion PrT to execute the printing operation 5 
corresponding to the designated painting job, while if the 
answer is NO, the printing order decision means PDF 
commands the printer controller PRTC and the printing 
mechanism portion PRT to execute printing operations 
in series in the order of receipt of printing information. 10 
[0042] Figs. 5a to 5d schematically show a LAN net- 
work system comprising a network printer apparatus ac- 
cording to the present Invention. 
[0043] In Fig. 5(a), a network printer 20 is incorporat- 
ed in a UNIX OS (Operating System) environment. The 15 
symbol WS represents a work station (client), SVR a 
server, and NPRT a network printer connected 20 to a 
LAN network system. Each element is provided with a 
TCP/IP protocol and communicates with another ele- 
ment in accordance with the TCP/IP protocol. 20 
[0044] In Fig. 5(b), a network printer 20 provided with 
the LAN adapter 21 is incorporated in a Netware OS en- 
vironment. The symbol PC represents a personal com- 
puter, and NPRT a network printer apparatus connected 
to the LAN network system. Each element is provided 25 
with an IPX/SPX protocol and communicates with an- 
other element in accordance with the IPX/SP protocol. 
[0045] The network printer apparatus NPRT is com- 
posed of printer apparatus 20 and LAN adapter (Front 
End Processor: FEP) 21 which is provided with a tunc- 30 
tion of communicating with the LAN and a full-scale 
server function. The FEP is provided therein with TCP/ 
IP, iPX/SPX and other communication protocols so as 
to communicate in accordance with a predetermined 
communication protocol as occasion demands. In other 35 
words, the FEP is provided with a multiprotocol control 
function. The network printer apparatus NPRT is there- 
fore usabie in the UNIX OS environment and the Net- 
ware OS environment in common without the need for 
separately designing network printers in accordance 40 
with the respective environments. 
[0046] In Fig. 5(c), the network printer apparatus 20 
of the present invention is used in a mixed environment 
of a UNIX OS (Operating System) environment and a 
Netware OS environment. The FEP (LAN adapter) 21 45 
of the network printer apparatus NPRT receives a re- 
quest for printing from the UNIX environment and a re- 
quest for printing from the Netware environment, judges 
whether the communication protocol is the TCP/IP pro- 
tocol or the IPX/SPX protocol from the ID of the header 50 
portion of the packet, and transmits the request to the 
corresponding protocol processing part. Each protocol 
processing part has a multitask structure for processing 
data in parallel. It is therefore possible to greatly shorten 
the queue time for printing jobs as compared with a con- 55 
ventional LAN network system. In addition to the above- 
described horizontal linkage, a vertical linkage is also 
possible. That is, a mainframe HST is connected to a 



communication path through a LAN controller LANC or 
a personal computer PC and printing operation is con- 
ducted In response to a request received from the main 
frame HST. 

[0047] In Fig. 5(d), the network printer apparatus 20 
(NPRT) of the present invention is connected to the 
communication path of a conventional LAN network sys- 
tem. In this way, it is possible to connect the network 
printer apparatus NPRT of the present invention as it is 
to the existing system so that the existing PC/WS can 
use the network printer NPRT in common. 
[0048] Referring to Fig. 5e, an Ethernet frame is 
shown, which is composed of an Ethernet header EH, 
an information portion I and a frame check sequence 
portion FCS. The Ethernet header EH includes a pre- 
amble PRE for establishing synchronism, a destination 
address DA, a sender address SA and a type field TYP 
in which the type of communication protocol (TCP/IP, 
IPX/SPX) is written. In the information portion I, the 
header of each communication protocol (e.g., TCP/IP 
header) PHD, a network printer header NPH and print- 
ing data (image data) DT are written. The network print- 
er header NPH includes a command CMD such as a 
request for printing, a file name FLN, emulation desig- 
nation data EPI for designating the emulation to be 
used, overlay designation data OLI for designating the 
overlay to be used, etc. 

[0049] Printing information is transmitted through the 
LAN for each frame, and when the frame is transmitted 
in the form of a packet, it is called a "packet". "Packet" 
and "frame" in this specification are therefore substan- 
tially the same. 

First embodiment of a network printer apparatus of the 
invention. 

[0050] Fig. 6 is a perspective view of a first embodi- 
ment of a network printer apparatus according to the 
present invention. Fig. 7 diagrammatically shows the 
structure of the printing mechanism of the embodiment 
of the apparatus shown in Fig. 6. In Fig. 6, the reference 
numerals la to 1c represent three hoppers for accom- 
modating paper (cut paper), and 2 and 3 represent a left 
door and a right door, respectively. When the left door 
2 or the right door 3 is opened, the interior is seen. The 
reference numeral 4 represents a stacker provided at 
the upper portion of the printer for accommodating dis- 
charged paper, and 5 an operation panel. 
[0051] The printing mechanism is composed of a 
processing system and a paper feeding system. The 
processing system is composed of a photosensitive 
drum 10a, a pre-electrifier 10b for uniformly electrifying 
the photosensitive drum 10a, an optical exposure unit 
10c for projecting an optical image onto the photosen- 
sitive drum 10a so as to form an electrostatic latent im- 
age, a developer portion 10d for developing the electro- 
static latent image with a toner so as to form a toner 
image, a transfer and separation portion 10e for trans- 



13 EP 1 132 809 A2 14 



ferring the toner image onto the fed paper and separat- 
ing the paper from the photosensitive drum 10a, and a 
static eliminator and cleaner portion 10f for eliminating 
the charges on the photosensitive drum 10a and remov- 
ing the toner remaining on the photosensitive drum 10a 
with a cleaner. The developer 1 0d is provided with a car- 
tridge 1 0d-1 for supplying a toner, and a developer 1 0d- 
2 which electrifies the toner and developing the electro- 
static latent image with the toner by rubbing the toner 
over the photosensitive drum 1 0a with a developing roll- 
er (not shown). The transfer and separation portion 10e 
is provided with a transfer electrifier and a separation 
electrifier. The transfer electrifier produces corona dis- 
charge from the back side of the paper so as to electrify 
the paper to the opposite polarity to that of the toner im- 
age and transfer the toner image onto the paper. 
[0052] The paper feeding system is composed of a 
pick roller 11a for picking the cut paper from the hopper 
1a, 1b or 1c, a stand-by roller 11b, a feed roller 11c for 
feeding the picked paper to the stand-by roller 11b, a 
heat fixing roller 11 d, a conveyor passage lie for feeding 
the paper to the stand-by roller for the purpose of print- 
ing on the reverse side of the paper, a runner 11 f for 
directing the rear end of the paper supplied from the heat 
fixing roller toward the conveyor passage 11 e, a switch- 
back roller 11 g for conveying the paper supplied from 
the heat fixing roller 1 1 d first in the direction of discharge 
and then conveying it to the conveyor passage 11e, a 
guide roller 11 h for guiding paper in the direction of dis- 
charge, a discharge roller 11i, and a stacker 11 j for ac- 
commodating the discharged paper. The reference nu- 
meral 11m represents a conveyor passage for. intro- 
ducing the printing paper supplied from a later-de- 
scribed large-capacity hopper to the processing system 
in the direction indicated by the arrow A\ 

Operation of the printing mechanism. 

[0053] The pick roller 11a picks the printing paper sup- 
plied from the paper hopper 1a, 1b or 1c, and the feed 
roller 11c feeds the paper to the stand-by roller 1 1 b. The 
stand-by roller 11b conveys the printing paper to the 
transfer electrifier at a predetermined timing so that the 
toner image and the printing paper are simultaneously 
received by the transfer electrifier. 
[0054] In parallel to the paper feeding operation, the 
photosensitive drum 10a Is electrified by the pre-electri- 
fter 10b, and the optical exposure unit 10c projects an 
optical image onto the photosensitive drum 10a so as 
to form an electrostatic latent Image. The developer por- 
tion 10d then develops the electrostatic latent image 
with a toner so as to form a toner image. 
[0055] The printing paper is conveyed to the transfer 
and separation portion 10e in synchronism with the for- 
mation of the toner image under the control of the stand- 
by roller 11b. The toner Image is transferred to the print- 
ing paper, and the paper is then separated from the pho- 
tosensitive drum 10a and fed to the heat fixing roller 11 d 



so as to fix the toner image on the paper. The paper is 
then conveyed toward the switchback roller 11g, which 
conveys the paper toward the stacker 11j. 
[0056] in the case of single-side printing, the paper is 

5 fed to the guide roller 11 h and the discharge roller 111 
so as to be discharged into the stacker 11j. In the case 
of double-sided printing, when the rear end of the printed 
paper reaches the runner 11f, the switchback roller 
stops the conveying operation. When the paper is 

10 stopped, the runner 11f, which rotates counterclock- 
wise, directs the rear end of the paper toward the con- 
veyor passage 1 1 e. The conveyer roller of the conveyor 
passage 11 e feeds the paper to the stand-by roller 11b 
and turns over it. Thereafter, in the same way with the 

15 top side printing, a toner image is transferred onto the 
• back side of the paper fed from the stand-by roller 11b 
by the transfer and separation portion 10e, and fixed 
with the heat fixing roller 11d. The printed paper is then 
conveyed toward the switchback roller 11g, which con- 

20 veys the paper toward the stacker 11j. The discharge 
roller 111 discharges the paper into the stacker 11j. 
[0057] According to this printing mechanism, the pa- 
per hoppers la to 1c are mounted on the printer appa- 
ratus from the front side thereof, and printed paper is 

25 discharged into the stacker 11j at the upper portion. 
Therefore, no space for paper hopper and stacker is 
necessary on both sides of the printer apparatus which 
results in small-sized printer apparatus. In addition, 
since the discharge passage is utilized for switchback, 

30 both-sided printing Is also possible by the small-sized 
printer apparatus. 

[0058] It is also possible to attach a large-capacity 
hopper for holding about 2000 sheets at most into the 
network printer apparatus shown in Fig. 6. The network 
35 printer apparatus provided with large-capacity hopper is 
shown in Figs. 8 and 9. 

[0059] Fig. 8 is a perspective view of the network print- 
er apparatus provided with a large-capacity hopper. In 
Fig. 8, the reference numerals 1a to 1c represent three 

to hoppers for accommodating paper (cut paper), 2 and 3 
a left door and a right door, respectively, 4 a stacker pro- 
vided at the upper portion of the printer for accommo- 
dating discharged paper, 5 an operation panel and 6 a 
large-capacity hopper. 

45 [0060] Fig, 9 is a schematic view showing the interior 
of the large-capacity hopper of Fig. 8. The reference nu- 
meral 6a denotes a table portion for accommodating pa- 
per, 6b a paper feed unit for feeding sheets of paper one 
by one and 6c a power source portion. In the table por- 

50 tion 6a, 6a-1 represents a table on which paper is 
stacked, 6a-2 a table hook for positioning the lower por- 
tion of the table 6a-1 , and 6a-3 a controller for vertically 
moving the table 6a-1 so as to enable sheets of paper 
to be picked one by one by a pick roller (which will be 

55 described later). In the paper feed unit 6b f the reference 
numeral 6b-1 represents a pick roller for picking and 
feeding the sheets of paper one by one from the table 
portion 6a, 6b-2 a feed belt, 6b-3 a feed roller, 6b-4 a 
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15 

reverse roller and 6b-5 paper sensor for detecting pas- 
sage of the sheet of paper, 6b-6, a conveyor passage 
which Is connected to the conveyor passage 11 m of the 
printer body shown In Fig. 7 along the broken line A'. 

5 

Structure of the network printer apparatus of the first 
embodiment. 

[0061] Fig. 10isab!ockdlagramofthenetworkprinter 
apparatus of the present Invention. In Fig. 1 0, the refer- 10 
ence numeral 20 represents a network printer appara- 
tus, 21 a LAN adapter (Front End Processor: FEP) hav- 
ing a function of communicating with the LAN network 
system through connector 26 (as explained in connec- 
tion with Fig. 1 ). 22 is the printer controller, 23 is an en- « 
gine corresponding to the printing mechanism 23 of Fig. 
1 , and 24 is a hard disk for storing (1 ) form overlay, (2) 
font, (3) printing data, (4) apparatus definition informa- 
tion, (5) account log information, (6) error log informa- 
tion, etc. The reference numeral 25 denotes a floppy 20 
disk for downloading a form overlay, a font and a pro- 
gram to the network printer apparatus. 26 is the connec- 
tor for connecting the network printer apparatus 20 to a 
LAN (Ethernet), 27 is a connector for RS232C or Cen- 
tronics, 28 is an operator panel for displaying informa- 25 
tion supplied from the network printer apparatus, input- 
ting designation information to the network printer ap- 
paratus and displaying the state of the network printer 
apparatus and 29 is a power source for supplying power 
to the printer controller 22, printing mechanism or en- 30 
gine 23, panel 28, etc. 

[0062] The FEP 21 (LAN adapter) has the function of 
controlling the driver such as Ethernet and Token Ring, 
The FEP 21 is provided with LAN connector 26 which 
can correspond to 10Base5, 10Base2 and 10BaseT of 35 
Ethernet. Fig. 11 shows the LAN connector in detail. The 
reference numeral 7 denotes a back cover of the printer 
apparatus 20, and connectors 26a, 26b and 26c are pro- 
vided at the lower portion of the back cover 7. The ref- 
erence numerals 26a n , 26b" and 26c" represent physical <o 
medium attachments which are connected to the con- 
nectors 26a, 26b and 26c, respectively, and 8 a LAN 
cable. A predetermined attachment based on the type 
of Ethernet is connected to the corresponding connec- 
tor. As will be described later, a transceiver is accom- 45 
modated In the attachment 8a of 10Base5. 
[0063] The FEP 21 has an interface connected to 
RS232 or Centronics, and also has a function (multipro- 
tocol controlling function) of controlling a plurality of 
communication protocols. The FEP 21 can receive a re- 50 
quest In accordance with TCP/IP, IPX/SPX, Ethertalk, 
RS232C, Centronics, etc. 

[0064] The FEP 21 has also a function of receiving 
printing data through the LAN and performing Spool (Si- 
multaneous Peripheral Operating On-Llne) through a 55 
bus or a SCSI, and a function of controlling the conver- 
sation during the communication between a client 52 
and the printer apparatus 20 (function of inquiry and re- 



sponse to inquiry). The function of performing SPOOL 
Is equivalent to the function of connecting a request for 
printing data (printing job) to the queue and storing the 
printing data In the hard disk 24 when the request is sup- 
plied from a client. Hereinafter, the terms "spooling" or 
"spool" may be used to define performing SPOOL. 
[0065] The main functions of the printer controller 22 
is reading the printing data of the highest priority from 
the hard disk 24 by reference to the queue, interpreting 
the language (e.g., Postscript, PCL (Printer Control Lan- 
guage), etc.) written In the printing data on the basis of 
a predetermined emulation program, converting the 
printing data into a dot image for each page (formation 
of image data), and controlling the engine or printing 
mechanism. 

[0066] The engine 23a transfers the drawable (print- 
able) image data supplied from the printer controller 22 
onto paper, thereby completing the printing operation. 
[0067] Fig. 1 2 is a block diagram showing the detailed 
structure of the printer controller 22 and the LAN adapter 
of the network printer apparatus 20. The same numerals 
are provided for the elements which are the same as 
those shown in Fig. 10. The portions (e.g., RS232C) 
which have no relation to the LAN network system are 
omitted. 

[0068] In the FEP (LAN adapter) 21 , the reference nu- 
merals 26a to 26c denote the connectors corresponding 
to 10Base2, 10BaseT and 10Base5, respectively, and 
26a' and 26b' transceivers for 10Base2 and 10BaseT, 
respectively. The transceivers 26a', 26b' detect the col- 
lision in CSMA/CD (Carrier Sense Multiple Access with 
Colllson Detection) and control the transmission and re- 
ception in CSMA/CD. A transceiver 26c 1 for 10Base5 is 
provided between the LAN and the connector 26c. The 
reference numeral 21a represents a LAN controller 
which is capable of controlling a plurality of communi- 
cation protocols such as TCP/IP, IPX/SPX and 
Ethertalk. The reference numeral 21b denotes a system 
bus, 21 c a microcomputer (MPU1 ), 2 1 d a dual port RAM 
(DPRAM) for communication between the printer con- 
troller 22 and the bus, 21 e a RAM for storing the job 
table, etc., 21f a ROM, 21g a SCSI interface portion and 
21h a DMA (Direct Memory Access) controller. 
[0069] In the printer controller 22, the reference nu- 
meral 22a represents a system bus, 22b a SCSI bus, 
22c and 22d SCSI interface portions, 22e a microcom- 
puter (MPU2), 22f an image LSI, and 22g a RAM for 
storing Image data such as a bit map. The reference nu- 
meral 23 represents an engine (printing mechanism), 24 
a hard disk 24, 25 a floppy disk 25 and 28 an operator 
panel. 

[0070] Fig. 13 shows the structure of the memory of 
the DPRAM 21 d. The reference numeral 21d-1 denotes 
an environment information area, 21 d-2 an interface ar- 
ea, 21d-3 a spool information area. (1) Hard disk infor- 
mation (number of cylinders, number of tracks, length 
of a sector, number of the starting cylinder, etc.), and (2) 
a default value (initial feeding bin (in the case of having 
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a mailbox controlling function), the initial printing side, 
the initial emulation, the paper size, etc.) are read out 
of the hard disk 24 and set in the environment Informa- 
tion area 21d-1 . In addition, (3) the IP (Internal Protocol) 
addresses of the clients from which requests for printing 5 
are supplied are stored in series as communication in- 
formation in the environment information area 21d-1. 
The IP addresses are referred to at the time of deter- 
mining to which client the notice of printing end is sent. 
[0071] The interface area 21d-2 stores (1 ) commands 10 
from the FEP 21 to the printer controller 22, (2)the status 
(normal printing end, printing end due to error, etc.) of 
the printer controller 22 in response to a command, (3) 
the leading address of the spool information (printing da- 
ta) stored in the hard disk 24, and (4) the size (byte) of « 
the spool information, etc. The spool information area 
21d-3 stores a series (directory) of logical block ad- 
dresses at which spool information is stored. 
[0072] Fig. 14 shows examples of commands trans- 
mitted and received between the FEP 21 and the printer 20 
controller 22. Commands from the FEP 21 to the printer 
controller 22 are shown in the left column, and com- 
mands from the printer controller 22 to the FEP 21 are 
shown in the right column. Examples of a command 
from the FEP 21 are a request for printing, elimination 25 
of a printing data or hold of a printing job or operation 
job, movement of a data or job, stop of the printing op- 
eration, resumption of the printing operation, shutdown 
(emergency stop of printing operation) and notice of er- 
ror. Examples of a command from the printer controller 30 
22 are "apparatus ready", "job end", "off line", "error off 
line", "on line", "test command", "keep power-off state" 
and "error". 

[0073] Fig. 15 shows the LAN adapter (FEP) 21 and 
the printer controller which include pre-programmed el- 35 
ements (software) in further detail. 
[0074] The FEP 21 includes the following pre-pro- 
grammed elements with a software routine: 

(1) a LAN interface driver (e.g., Ethernet driver) *o 
21-1; 

(2) a driver 21-2 for controlling the interface con- 
nected to RS232C or Centronics so as to connect 
the network printer apparatus 20 and an external 
equipment; 45 

(3) multiprotocol controllers (TCP/IP controller, IPX/ 
SPX controller, Ethernet talk controller and 
RS232C/Centronics controller, etc.) 21-3 to 21-6; 

(4) a communication response controller 21-7 for 
processing communication to and from a network; so 

(5) a spooling controller 21-8 for controlling spool- 
ing; 

(6) an account log controller 21-9; 

(7) a center routine function controller 21-10; 

(8) a filter controller 21-11 and 55 

(9) a step controller 21-12 for controlling processing 
steps. In a second embodiment of the network print- 
er apparatus which will be described later, the FEP 
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21 further has a mailbox controller 20a. 

[0075] The LAN interface driver (e.g., Ethernet driver) 
21-1 represents software contained in the transceivers 
26a' to 26c' (Fig. 12), and the multiprotocol controllers 
(21-3 to 21-6) are softwares mounted on the LAN con- 
troller 21a. 

[0076] Fig. 1 6 is a flowchart showing the steps of the 
processing by the multiprotocol controllers (21-3 to 
21-6) of Fig. 15. Although two protocol controllers are 
described In connection with Fig. 16, a similar process- 
ing is executed by three or more protocol controllers. 
[0077] The LAN Interface driver (Ethernet driver) 21-1 
receives a packet (frame) from the LAN and supplies it 
to the multiprotocol controllers. The multiprotocol con- 
trollers Judge whether or not the destination address in 
the packet agrees with the address of the multiprotocol 
controllers (Step 501). 

[0078] If the answer is YES at the step 501 , the packet 
(frame) is stored in the buffer, while if the answer is NO, 
the packet is discarded (Step 502). The content of the 
type field TYP is then checked so as to identify the com- 
munication protocol (Step 503) and the packet stored in 
the buffer is supplied to the protocol controller (TCP/IP 
protocol controller, IPX-SPX protocol controller) which 
corresponds to the Identified communication protocol 
(Step 504a, or 504b). 

[0079] If the identified protocol is TCP/IP, the TCP/IP 
protocol controller is started and confirms that the IP ad- 
dress contained in the frame is the address of the TCP/ 
IP protocol controller (Step 505). In order to reconstruct 
the data which is composed of a plurality of frames, the 
data having the same ID are linked in the buffer. This 
process is repeated until the linkage of the data having 
the same ID is finished (Steps 506, 507). When the re- 
construction of the data having the same ID is finished, 
the data (e.g., printing data) is transferred to the spool- 
ing controller 21-8, which is disposed at the next stage 
(Step 511). 

[0080] On the other hand, if the identified protocol is 
IPX/SPX, the IPX/SPX protocol controller is started and 
confirms that the IPX address contained in the frame is 
the address of the IPX/SPX protocol controller (Step 
508). In order to reconstruct the data which is composed 
of a plurality of frames, the data having the same ID are 
linked in the buffer. This process is repeated until the 
linkage of the data having the same ID is finished (Steps 
509, 510). When the reconstruction of the data having 
the same ID is finished, the data (e.g., printing data) is 
transferred to the spooling controller 21-8, which is dis- 
posed at the next stage (Step 511). 

Spooling control 

[0081] The communication response controller 21-7 
relays communication, collects communication informa- 
tion and executes other controls in order to realize the 
original communication passing function between a cli- 
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ent and the printer apparatus 20. The spooling controller 
21-8 has a file controlling function, and performs Spool 
for storing the printing data with a job number attached 
thereto in the hard disk 24 and simultaneously register- 
ing the printing job in the queue so as to prepare the 5 
environment for supplying the job to the printer controller 
22. 

[0082] Fig. 17 shows a spooling controller 21-8 and 
its connections to the printer controller 22 of the network 
printer apparatus 20. Figs. 18 and 19 are flowcharts of 10 
the spooling operation by the spooling controller 21-8. 
In Fig. 17, the reference numeral 21-3 represents a 
TCP/IP controller, 21-8 is a spooling controller, 21 d is a 
dual port RAM (DPRAM) and 21 e Is a RAM which has 
two spool buffers SBA, SBB, and a region for storing a 15 
cylinder control table CAT and a job queue QUE. The 
reference numeral 22 represents the printer controller 
and 24 is the hard disk (secondary storage unit). 
[0083] The printing job is registered in the following 
way. 20 
[0084] The multiprotocol controllers execute a multi- 
protocol control on the basis of the frame (Fig. 16) re- 
ceived from the LAN network system and Identify the 
communication protocol. When the communication pro- 
tocol is TCP/IP, the printing data is received in accord- 25 
ance with TCP/IP protocol, and supplies It to the spool- 
ing controller 21-8, which is disposed at the next stage 
(Step 521). The spooling controller 21-8 analyzes the 
command of the network printer header contained in the 
received data (Step 522), and when the command is a 30 
request for printing, the spooling controller 21-8 obtains 
the total printing data size from the received data and 
calculates the number of cylinders necessary for print- 
ing (Step 523). Thereafter the cylinders onto which the 
printing data is written are secured by reference to the 35 
cylinder control table CAT (Step 524). If it is impossible 
to secure the cylinders, a message of abnormality is 
sent to the client which has requested printing, and the 
process is finished (Steps 525, 526). 
[0085] If the cylinders are secured, a message of con- *o 
firmation is sent to the client which has requested print- 
ing (Step 527). Thereafter, the printing data is consec- 
utively received and stored in a first spool buffer SBA 
until it becomes full (Steps 528, 529). When the first 
spool buffer SBA is full, the printing data is written in 45 
hard disk 24 through the SCSI interfaces 21 g, 22c (see 
Fig. 12) and a flag indicating the use of a cylinder for 
data writing Is set In the cylinder control table CAT (Step 
531). At the same time, the second spool buffer SBB 
starts to store the printing data instead of the first spool &o 
buffer SBA. In this manner, storage of the printing data 
In the second spool buffer SBB and the writing of the 
printing data from the first spool buffer SBA in hard disk 
24 are executed in parallel (Step 532). The processing 
at the step 528 and thereafter is repeated until the whole 55 
printing data is received (Step 533). 
[0086] When the whole printing data is received and 
stored in the hard disk 24, the spooling controller 21-8 



sends a message indicating that the normal reception 
has been finished to the client which has requested 
printing (Step 534). Then, the spooling controller 21-8 
receives the control file from the client (PC or WS) and 
attaches the printing job header Information, the name 
of the designated emulation, the name of the designated 
paper feed hopper, the instruction to print on both sides, 
etc. to the first 512 bytes of the spool information (print- 
ing data) stored in the hard disk 24 by reference to the 
content of the control file (Steps 535, 536). 
[0087] The spooling controller 21-8 then sets a com- 
mand for a request for printing, the address of the first 
spool Information, the size (byte) of spool information, 
etc. in the interface area 21d-2 of the DPRAM 21d, and 
writes the numbers of the cylinders (a series (directory) 
of logical block addresses) In the spool information area 
21d-3 (Step 536). Thereafter, the printing job is regis- 
tered (queueing) at the end of the queue QUE (job 
queue) in correspondence with the priority of the printing 
job (Step 537). After queueing, an interruption request 
is supplied to the printer controller 22 (Step 538), and 
the status of the printer controller 22 is confirmed, there- 
by ending the spooling control (Step 539). 
[0088] Every time a new printing job is registered in 
the printer job queue QUE which Is stored in the RAM 
21 e, the printing job Information is supplied to the printer 
controller 22 through the system bus and stored in the 
RAM 22g of the printer controller 22. When a predeter- 
mined printing operation is finished, and the printer con- 
troller 22 eliminates the printing job from the printing job 
queue QUE which is stored in the RAM 22g, this infor- 
mation is supplied to the FEP 21 through the system 
bus, so that the job queue QUE stored in the RAM 21 e 
of the FEP 21 is updated. In other words, the FEP 21 
and the printer controller 22 constantly have the same 
job queue. In order . to prevent the job queue from being 
lost due to a power failure, the job queue is also stored 
in the hard disk 24. 

[0089] Fig. 20 explains the relationship between the 
job queue QUE and the hard disk 24. 
[0090] The hard disk 24 stores the printing data DTi (i 
= 1,2, ...) which has been required to be printed, and 
the RAM 22g stores the job queue QUE. Each job infor- 
mation JBi (i = 1 , 2, ...) which constitutes the job queue 
QUE has a pointer (P1) for indicating the leading ad- 
dress of the next printing job information, a pointer (P2) 
for Indicating the leading address of the preceding job 
information, a job number (JNO), an IP address (IPA), 
a storage location (disk address AD) in the hard disk 24 
at which the printing data is stored, etc. A pointer 22-1 
indicates the leading address of a first printing job JB1 , 
and the pointer of each of the subsequent printing jobs 
indicates the leading address of the next printing +job 
information In the order of priority. 
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Account log control, center routine control and filter 
control. 

[0091] The account log controller 21-9 (Fig. 15) has 
an account Information collecting function, a logging 5 
function and an account controlling function with respect 
to the job printed by the network printer. 
[0092] The center routine function controller 21-10 
has a part of the full-scale server function. A user can 
enlarge the processing function provided as a standard 10 
function by customizing a new function. The control 
functions of the center routine function controller 21-10 
are, for example, a reception examination function and 
a banner page updating function. 
[0093] The reception examining function is a function 1& 
of checking the qualification of the request for printing, 
the operation of the network printer or the like and de- 
ciding whether or not the request is to be received. The 
banner page updating function is a function of adding 
and editing the information to be printed in the banner 20 
page by the user himself. The "banner page" is a page 
which is inserted between printed pages in accordance 
with the printing job for the purpose of identifying the 
printing job. Good use of such a center routine control 
function facilitates the security of the common use of the 25 
network printer and the guarantee of the accounting 
processing, 

[0094] The filter controller 21-11 has functions of 
changing the code of printing data, and checking, 
changing and adding various items of printing data. so 
[0095] The softwares for center routine control and fil- 
ter control can be downloaded from the floppy disk 25 
to the hard disk 24 and can also be registered from the 
client to the hard disk 24. 

[0096] The printer controller 22 (Fig. 1 5) has the fol- 35 
lowing pre-programmed components having software 
routine: 

(1 ) an I/O controller 22-1 for taking out one printing 
job from the printing job queue QUE and reading *o 
out spool data (printing data) from the hard disk 24 

ort the basis of the job information; 

(2) a buffering controller 22-2 for buffering spool da- 
ta and supplying the buffered data to an emulation 
controller; 

(3) the emulation controllers (FM sequence pro- 
gram 22-3, Japanese Post Script 22-4, SUN raster 
22-5, etc.) for interpreting printing data ; 

(4) a RIP (Raster Image Processor) controller 22-6 

for forming dot image data (bit map data) on the ba- 50 
sis of printing data; 

(5) an engine controller 22-7 for outputting the dot 
image data to the engine; 

(6) a resource management controller 22-8 for 
reading the font and the overlay from the hard disk 55 
24 which are necessary for printing and supplying 
them to a PIP processing program; 

(7) a status controller 22-9 having a function of col- 
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lecting the response information to an enquiry about 
the status of the network printer and the job queue 
and supplying the information to the communication 
response controller 21-7 of the FEP 21; 

(8) an operator panel controller 22-1 0 having a func- 
tion of inputting the control information (IP address, 
constant relating to printing, etc.) to the network 
printer and displaying the Information from the net- 
work printer; 

(9) a recovery controller 22-11 having a function of 
automatically resuming the printing operation after 
a trouble in the network printer Is dealt with; and 
(9)-1 an apparatus attribute management controller 
22-12 having a function of managing the standard 
values (IP address, paper size, selection of stacker, 
etc) of the printing system when the network printer 
is used in response to the request from a customer. 

Structure of the software containing portion of a client 

[0097] Fig. 21 shows the structure of the pre-pro- 
grammed portion of a client. Although the detailed struc- 
ture of the hardware of the client is not shown, the client 
has a structure similar to that of a general work station 
WS or personal computer PC. In other words, the client 
is provided with a processor, a display unit, an input/ 
output portion (keyboard, mouse, etc.), and an external 
storage means (hard disk, floppy disk, etc.). In Fig. 21, 
the reference numeral 31a denotes a menu controller 
having software for menu control. 31b is a status con- 
troller containing a software for status control. 31c is a 
pre-programmed line command controller, 31 d is a pre- 
programmed printing request controller, 31 e contains 
software for communication control (communication 
controller) and 31f is an OS. 

[0098] The softwares of these parts are written in the 
memory of the client from a floppy disk and the like. It is 
also possible to write the softwares in the memory of the 
client by storing them in the hard disk 24 of the network 
printer apparatus 20 beforehand and sending them to 
the client from the hard disk 26 in response to the indi- 
cation of the name of client and name of software which 
are input from the operator panel 28. Namely, the status 
controller 22-9 reads the indicated softwares out of the 
hard disk 24 and sends them to the communication re- 
sponse controller 21-7, thereafter TCP/zp controller 
21-3 sends them to the client in accordance with file 
transfer protocol (FTP) fo TdP/IP and the client stores 
them in the memory. 

Menu control, status control. 

[0099] The menu controller 31a has a software rou- 
tine for controlling display such as the menu screen by 
using a tool kit including Openlook, Motif, etc. on the 
GUI (Graphical User Interface) basis. The status con- 
troller 31b issues a request for an inquiry about the print- 
ing job information, etc. to the network printer apparatus 
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and receives the response to the enquiry, and error In- 
formation. 

[0100] The user is provided with the following func- 
tions (1) to (9) through the menu screen with respect to 
the network printer apparatus 20 installed at a remote 5 
place. 

(1) A function of setting, referring to and updating 
the initialization information (structure information, 
printer standard value information) of the network io 
printer apparatus 20. 

The structure information treated as the initial- 
ization information Includes: 

IP address of the printer apparatus 20 is 
Name of a remote printer 
On line or Offline 

Standard values of the system of the network 
printer apparatus 20 

Size of the paper mounted on the hopper 
Type of equipment mounted as pre-processing 
or post-processing mechanism (e.g., large-ca- 
pacity hopper, mailbox). 

The printer standard value information treated 
as the initialization information includes: 

Printing format (single-side or both-side print- 
ing, portrait (long lengthwise) or landscape 
(long sideways), etc.) 
Paper size 
Emulation name 
Type of connecting interface 
Type of communication protocol 
Type of form overlay 
Type of font 
Standard hopper 
Standard stacker 
Output banner page or not. 

(2) A function of issuing a command for controlling 
the network printer apparatus 20 and receiving the 
result. 

(3) A function of designating the printing attributes 
for a printing operation of the network printer and 
requesting the network printer to print. 

(4) A function of registering, referring to, eliminating 
and holding the job queue in the network printer ap- 
paratus 20. 

(5) A function of registering, referring to, updating 
and eliminating the state and the printing attributes 
of the job stored in the network printer apparatus 20. 

(6) A function of changing the priority of the job 
stored in the network printer apparatus 20. 

(7) A function of displaying, changing, and eliminat- 
ing the printing attributes of the printing job which 
has been required to be printed. 

(8) A function of Instructing re-output after error re- 
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covery in the network printer apparatus 20. 
(9) A function of collecting, displaying and output- 
ting the maintenance information of the network 
printer apparatus 20, The maintenance Information 
includes: 

Usage ratio of the network printer 

Amount of remaining paper 

Amount of remaining toner (expendable supply 

Information) 

System log information 

Memory damping 

Line command control 

[0101] The line command controller 31c contains a 
software for newly providing an additional command op- 
erand. The UNIX standard command assumes the print- 
er to be a line printer, so that it is impossible to designate 
both-side printing, select a hopper, or other options 
which are possible in a high-speed page printer (laser 
printer). The present invention therefore newly adds 
original commands. 

[0102] Fig. 22 shows a list of commands. The upper 
column of the table shows the UNIX standard com- 
mands and the lower column the printing command es- 
pecially for the network printer apparatus 20. As the 
printing system, there are an Ipd compatible system and 
a communication filter system. Four commands Ipr, Ipq, 
Iprm and Ipc are prepared as the UNIX standard com- 
mands in both systems. These commands have the fol- 
lowing functions, as shown in Fig. 23: 

Ipr: Transmit a job to the printer. 
Ipq: Display the jobs in the job queue. 
Iprm: Eliminate a spooling job. 
Ipc: Control the printer. 

These existing commands are insufficient for mastering 
the network printer apparatus 20 having high functions. 
In the present invention, the following eight expanding 
printing commands having the respective functions are 
added: 

nlpr: Transmit a job to the network printer apparatus 
20. 

nlpru: Change the contents of the job which has 
been required to be printed by the network printer 
apparatus 20. 

nlpq: Display the jobs in the job queue in the net- 
work printer apparatus 20. 
nlprm: Eliminate a job in the job queue in the net- 
work printer apparatus 20. 
nlpj: Display the jobs which have been required to 
be printed by the network printer apparatus 20. 
nlph: Hold/cancel the job In the network printer ap- 
paratus 20. 

nlpc: Control the network printer apparatus 20. 
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nlpset: Set the network printer apparatus 20. 

Some of these printing commands can designate a filter. 
[0103] According to the UNIX standard commands, a 
Job is transmitted to the printer by issuing 

Ipr ABC (A, B and C are operands for indicating a 
condition for printing). 

[0104] However, if another operand D for a condition 
for both sided printing is added and the following com- 
mand 

Ipr ABCD 

is issued, an error is caused. In the present invention, 
therefore, the original command nlpr is used and issues 
the following command 
nlpr ABCD. 

[0105] The printing request controller 31 d executes 
this command and converts the command into 

Ipr ABC(D) which is allowed by the UNIX. C(D) 
means that C includes D. 

Printing request control, communication control. 

[0106] When the printing request controller 31 d re- 
ceives a request for printing from the line command con- 
troller 31c, the printing request controller 31d interprets 
the command, converts the command as occasion de- 
mands, and instructs the communication controller 31 e 
to transmit the request for printing. The printing request 
controller 31 d can also receive a request for printing 
from the menu screen. Specifically, if the menu screen 
is displayed on the display unit and the necessary items 
are picked and input as data, the menu controller 31e 
creates the line commands and operands in corre- 
spondence with the data and inputs them to the printing 
request controller 31 d. The printing request controller 
31 d interprets the line commands operands, converts 
the commands and instructs the communication control- 
ler 31 e to transmit the request for printing. 
[0107] The communication controller 31 e has soft- 
ware for enabling the original communication to pass 
between the client and the network printer apparatus 20. 
The communication controller 31 e also has a commu- 
nication function for communicating in accordance with 
another communication protocol such as TCP/IP proto- 
col. The communication controller 31 e transmits the 
printing data which is input from the menu controller 31 a 
and the line commander 31c through the printing re- 
quest controller 31 d to the network printer apparatus 20 
in accordance with the TCP/IP protocol. The communi- 
cation controller 31 e has a function of transmitting in- 
quiry data in accordance with the original protocol. In 
addition, the communication controller 31 e has a func- 
tion of receiving the information (response information 
to an inquiry, notice of printing end, error information, 
etc.) supplied from the network printer apparatus 20 and 
supplying It to the status controller 31b. 



Remote control by the client. 
Request for printing. 

5 [0108] Figs. 23 and 24 show an example of a menu 
screen used (translated from Japanese) for the purpose 
of remote control of the network printer apparatus 20. 
Fig. 23 shows the left half of the screen whereas Fig. 24 
shows the adjacent right side half of the screen. Fig. 25 

10 is a flowchart of the processing for a request for printing. 
[0109] When the menu control program is started, the 
menu controller 31a is ready for a command input. 
When the printer name is designated from the console 
window, a menu screen 41 shown in Fig. 25 is displayed. 

15 The operation of the menu screen is executed by click- 
ing the button of a mouse. By clicking the button at a 
predetermined item context, the display of the menu is 
shifted. In order to supply a request for printing to the 
network printer apparatus 20 in the state in which the 

20 Japanese menu screen 41 is displayed, the item "Start" 
is picked out by the mouse (Step 551 ) and a printing file 
designating menu 42 is displayed (Step 552 in Fig. 25). 
In this menu, if the item "Open" 42a is picked out, a list 
42b of files is displayed. When the file name to be printed 

25 is designated in the list 42b of files and the item "Des- 
ignation of print" 42c is picked out, the designated file 
name is displayed in a list 42d of designated files (Steps 
553 to 555). The file name is designated by picking out 
the predetermined file name or pressing down the exe- 

30 cution key after moving the cursor to the predetermined 
file name. If there are other files to be printed, the 
processing at the step 553 and thereafter is repeated 
(Step 556). 

[01 1 0] When all the files are designated and the item 
35 "Print" 42e is picked out, the menu controller 31a dis- 
plays a printing format designating menu 43 (Step 557). 
If it is not necessary to designate the printing format, the 
item "Application" 43a is picked out (Steps 558, 559). 
Thereafter, the menu controller 31a creates the com- 
40 mand\operands (print file, printing attribute file, file at- 
tribute information) for a request for printing to the net- 
work printer apparatus 20 and inputs them to the printing 
request controller 31 d. The printing request controller 
31 d converts the command for a request for printing and 
45 the printing data, and transmits the converted command 
and data to the network printer apparatus 20 through 
the communication controller 31e such as, for example 
the TCP/IP protocol. 

[0111] On the other hand, if it is necessary to desig- 
50 nate the printing format, the printing attributes (whether 
the paper is long lengthwise or sideways, binding mar- 
gin, paper size, space, number of sheets being printed, 
etc.), the priority of printing job, etc. are designated in 
the printing format designating menu 43 (Step 560). If it 
55 is necessary to register the designated printing at- 
tributes, the item "Register" 43b is picked out. Thereaf- 
ter, the item "Application" 43a is picked out (Step 559). 
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Displaying a list of printing Jobs, a list of fonts and 
a list of overlays. 

[0112] In order to display a list of printing jobs, a list 
of fonts and a list of overlays in the network printer ap- 5 
paratus 20, the item -Display" is picked out of the menu 
41. A menu 44 of selecting a list is then displayed and 
a desired list is designated. The menu controller 31a 
creates an enquiry command\operand ("Job", "Font", 
"Form overlay", etc.) and inputs it to the printing request 1 o 
controller 31 d. When the printing request controller 31 d 
receives the Inquiry command\operand, it inputs the re- 
quest for Inquiry about the designated list to the com- 
munication controller 31 e. The communication control- 
ler 31 e transmits the request for inquiry to the network « 
printer apparatus 20 by the original communication pro- 
tocol. The network printer apparatus 20 then sends the 
demanded list to the client. The menu controller 31a re- 
ceives the list through the communication controller 31 e 
and the status controller 31 d and displays it on the dis- 20 
play screen. 

[01 1 3] The name of the file which is being printed and 
the names of the files waiting for being printed are dis- 
played in a job list menu 45. In the case of cancelling a 
predetermined file which is waiting for being printed, 25 
cancelling the holding state which refrains from printing 
a predetermined file or changing the priority or the con- 
tent of the request of the job. The cancelling or changing 
operation is executed by picking out the item "Cancel" 
45a, "Hold" 45b, "Priority" 45c or "Content of request" 30 
45d while the name of the file is being displayed. For 
example, in the case of eliminating the file which has 
been required to be printed, the item "Cancel" 45a is 
picked out. The menu controller 31 a creates the job con- 
trol command operand ("Delete", "Job name", etc.) and 35 
inputs them to the printing request controller 31 d. The 
printing request controller 31 d inputs a request for elim- 
inating the printing job to the communication controller 
31 e, and the communication controller 31 e transmits the 
request for elimination to the network printer apparatus <o 
20 by the original communication protocol. In the case 
of changing the content of the job (e.g., changing the 
priority), the menu controller 31a creates the job control 
command operand ("Change priority", "Job name", etc.) 
and inputs them to the printing request controller 31 d. 45 
The printing request controller 31 d inputs a request for 
changing the content of the printing job to the network 
printer apparatus 20 through communication controller 
31e. 

50 

Confirmation of the printing service state and the 
printer operation state. 

[0114] In order to confirm the printing service state 
and the printer operation state, the item "Printing service 55 
state" 41c or the item "Printer operation state" is picked 
out of the menu 41 . The menu controller 31a creates the 
Inquiry command operand ("Printing service state", 



"Printer operation state", etc.) and inputs them to the 
printing request controller 31 d. The printing request con- 
troller 31 d Inputs a request for the designate data to the 
communication controller 31 e, and the communication 
controller 31e transmits It to the network printer appara- 
tus 20 by the original communication protocol. The net- 
work printer apparatus 20 then sends the demanded da- 
ta on the printing service state or the printer operation 
state to the client. The menu controller 31 a receives the 
data through the communication controller 31 e and the 
status controller 31 d and displays it on the display 
screen. 

[0115] In this example, the menu screen translated 
from the Japanese language is used, but the menu 
screen in any other language is possible. 

Command between the client and the network 
printer apparatus. 

[0116] A frame has the format shown In Fig. 5e. The 
network printer header NPH has the structure of (1 ) and 
(2) shown in Fig. 26. The structure (1) composed of a 
command code CMD and an operand OPR is used 
when a command is transmitted from the client (PC or 
WS) to the network printer apparatus 20, while the struc- 
ture (2) composed of only response data RPD is used 
when a command is transmitted from the network printer 
apparatus 20 to the client. 

[0117] Fig. 27 shows a list of command codes and op- 
erands. The command codes include request for print- 
ing, inquiry, job control, printer control, printing environ- 
ment setting, information supply, etc. The arrow directed 
to the right indicates that the data is to be transmitted to 
the network printer apparatus 20 together with the com- 
mand code, while the arrow directed to the left indicates 
that the data is response data transmitted from the net- 
work printer apparatus in response to the command. 
[0118] The user cannot operate jobs other than his 
own job (elimination, change of the priority, etc.), control 
the printer (turn off the power, stop/resume the printer, 
etc.), or set the printing environment of the network print- 
er apparatus 20. Only the manager of the printer is per- 
mitted to conduct these operations. 

Software processing by client. 

[0119] Fig. 28 is a flowchart of the whole software 
processing by the client. 

[0120] The user produces (inputs) an event by using 
the menu function (Step 581). When the event produc- 
ing operation has been completed, the menu controller 
31a produces a line command on the basis of the des- 
ignated event and inputs it to the printing request con- 
troller 31 d (Step 582). The printing request controller 
31 d interprets the line command (Step 583), and if it is 
a print command, the communication controller 31d 
transmits the printing data to the printer designated by 
the operand of the command (Steps 584, 585). 
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[0121] On the other hand, if the line command is not 
a print command, whether or not It is an inquiry com- 
mand is judged (Step 586). If the answer is YES, the 
inquiry data Is supplied to the printer designated by the 
operand of the command through the original commu- 5 
nication protocol (Step 587). 
[0122] When the communication controller 31 d re- 
ceives the response data supplied from the network 
printer apparatus 20 in response to the inquiry, the com- 
munication controller 31 d inputs the response data to 
the menu controller 31a through the status controller 
31b, and the menu controller 31a displays the response 
data on the display screen (Step 588). If the line com- 
mand is not an inquiry command at the step 586, it is an 
input error, so that the error is displayed and processed 
(Step 589). 

[0123] Fig. 29 is a flowchart of processing when ab- 
normality is notified. 

[0124] When an abnormality such as paper jamming 
is produced in the network printer apparatus 20, the 
message of abnormality is transmitted to the client (Step 
601). The communication controller 31 d receives the 
message and supplies it to the status controller 31b 
(Step 602). 

[0125] The status controller 31b monitors the data 
from the communication controller 31 d, and when the 
data is a message of abnormality, the status controller 
31b transmits It to the menu controller 31a (Step 603). 
When the menu controller 31a receives the message, it 
automatically displays the abnormality of the network 
printer apparatus 20 on the display screen (Step 604). 

Control by the FEP. 

Receipt processing by FEP. 

[0126] Figs. 30 to 32 are flowcharts of the receipt 
processing by the FEP 21 in the network printer appa- 
ratus 20. 

[0127] Production of an event is waited for (Step 701 ), 
and when an event is produced, whether or not the event 
is an interruption from the printer controller 22 is judged 
(Step 702). If the answer is NO, the LAN interface driver 
21-1 receives the data from the LAN (Ethernet) (Steps 
703, 704). 

[0128] The step controller 21-12 then judges whether 
or not the received data is printing data (Step 705). If 
the answer is NO, whether or not the data is a request 
for operation of the job queue is judged (Step 706). In 
the case of providing a mailbox as in a second embod- 
iment which will be described later, whether or not the 
data is a request for mailbox information is judged (Step 
706a), and if the answer is YES, the mailbox controller 
20a is started so as to execute the processing for the 
request for mailbox information (Step 706b). 
[01 29] If the received data is a request for the opera- 
tion of the job queue at the step 706, the spooling con- 
trolled -8 is started so as to operate the job queue QUE 
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stored in the RAM 21 e in accordance with the job control 
command. For example, (1) the job queue QUE is up- 
dated, (2) the job is eliminated, (3) the job is set to "Hold" 
or "Hold" of the job is cancelled, or the (4) priority of the 
job, is changed (Step 707). 

[0130] When the operation of the job queue QUE is 
finished, It is notified to the communication response 
controller 21-7 so as to report of the result of the oper- 
ation of the job queue QUE through the communication 
response controller 21-7 (Step 708). The response data 
is supplied to the client which has requested through the 
LAN interface driver 21-1 (Steps 709, 710). 
[0131] On the other hand, if the answer is in the neg- 
ative at the step 706, the step controller 21-12 judges 
whether the received data is a request for inquiry or a 
request for setting apparatus attribute information 
(Steps 711,712), and the answer is NO either at the step 
711 or at the step 712, the received data is discarded 
(Step 713). If the answer Is YES either at the step 711 
or at the step 712, the request is stored in the DPRAM 
21 d and transmitted to the input/output controller 22-1 
of the printer controller 22 through the system bus (Step 
714). 

[0132] If the received data is printing data at the step 
705, the multiprotocol controllers identify the communi- 
cation protocol from the header information of the re- 
ceived packet, (Step 715), and the corresponding pro- 
tocol controller such as the TCP/IP controller 21-3 is 
started so as to receive the data (Step 716). 
[01 33] Thereafter, the user name, IP address, printing 
data, etc. are taken out (Step 717), and whether or not 
the center routine program or the filter program is down- 
loaded is judged (Step 718). If the answer is YES, the 
spooling controller 22-8 is started and the center routine 
program or the filter program is written in the hard disk 
24 through the SCSI interfaces 21g and 22c (Step 719). 
In order to download the center routine program or the 
filter program from the client, the file transfer command 
and'the program name are input by key operation, and 
thereafter the execution key is pressed down. 
[01 34] If the answer is in the negative at the step 71 8, 
the step controller 21-12 starts the center routine func- 
tion controller 21-10 so as to execute a reception exam- 
ination (Step 720). The reception examination (recep- 
tion control) is executed for the purpose of judging 
whether or not the user who has required printing is a 
registered as a printer user. If the user is not a registered 
one, the reception is cancelled (Steps 721, 722), and 
the account iog controller 21-9 is started so as to write 
the job information into the hard disk 24. For example, 
"Cancel" is written in correspondence with the job 
number (Step 723). 

[01 35] Fig. 33 is a flowchart of reception control (Step 
720). The printer users are registered in the hard disk 
24 in advance. 

[0136] The step controller 21-12 supplies a set of the 
user ID (user name) and the job number to the center 
routine function controller 21-1 0 (Step 720a). The center 
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routine function controller 21-1 0 takes out the IDs of the 
users which are registered In the hard disk 24 (Step 
720b) and judges whether or not the user ID which has 
required printing Is Included In the registered user IDs 
(Step 720c). If the answer is In the negative, the center e 
routine function controller 21 -10 notifies of the impossi- 
bility of receipt (Step 720d), while If the answer Is In the 
affirmative, the center routine function controller 21-10 
notifies of the permission of receipt (Step 720e). 
[01 37] If the receipt is permitted, whether or not con- io 
version of the data or the code is necessary is judged 
(Step 724). In the case of providing a mailbox mecha- 
nism as In the second embodiment which will be de- 
scribed later, the mailbox controller is started so as to 
decide the bin number (Step 724a). « 
[0138] If It is necessary to convert the data or the 
code, the filter controller 21-11 is started so as to exe- 
cute the filter control such as the conversion of the print- 
ing data and the code (Step 725). Thereafter, the center 
routine function controller 21 -1 0 is started so as to edit 20 
a banner page and write the edited banner page into the 
printing data (Step 726). 

[01 39] Fig. 34 is a flowchart of the filter control (Step 
725). 

[0140] The code conversion is an operation of con- 25 
verting a code into another code or replacing a wrong 
code by the right code. The data conversion is an oper- 
ation of converting, for example, the data of an EUC (Ex- 
tended Universal Code) into the data of another code, 
for example, the data of a JIS (Japanese Industrial 30 
Standards) code. When it Is necessary to convert the 
data or the code, the filter controller 2 1 -1 1 is called (Step 
725a), the data or the code is taken out of the input buff- 
er, the code is checked and converted, or the data is 
converted (Steps 725b, 725c), and the converted results 35 
are stored in the output buffer (Step 725d). 
[0141] Fig. 35 is a flowchart of banner page edition 
(Step 726). A pattern for a banner page is registered in 
the hard disk 24 in advance. 

[0142] The step controller 21-12 supplies a set of the 40 
user ID (user name) and the job number to the center 
routine function controller 21-10 (Step 726a). The center 
routine function controller 21 -1 0 secures a buffer for the 
editing operation (Step 726b), and reads the pattern 
stored in the hard disk 24 into the buffer so as to fill in <s 
the variable portion thereof. For example, the user ID is 
converted into an ornate initial and the variable portion 
is filled with the ornate initial and the printing date, there- 
by ending the edition of the banner page (Step 726c). 
When the edition of the banner page is finished, the ban- 
ner page is disposed at the head, the tail, or both at the 
head and at the tail of the printing data which is supplied 
from the client (Step 726d), thereby ending the process- 
ing of the banner page. In the case of Inserting the ban- 
ner page at the head and at the tail, the corresponding 55 
Identification codes are attached to the respective ban- 
ner pages. 

[0143] When the edition of the banner page is fin- 



ished, the spooling controller 21-8 is started so as to 
write the printing data (Including the banner page) into 
the hard disk 24 through the SCSI Interfaces (Step 727). 
The center routine function controller 21 -1 0 is also start- 
ed so as to decide the number of printable sheets (Step 
728). 

[0144] Fig. 36 is a flowchart of a center routine control 
for deciding the number of sheets to be printed. The 
number N of permissible sheets to be printed in total and 
the number n of permissible sheets to be printed in each 
cycle are set in the hard disk 24 for each user or each 
group of users In advance. Since a rate is charged for 
one sheet to be printed, the user sets the number of 
sheets to be printed with the rate taken into considera- 
tion. The hard disk 24 also stores the number M of 
sheets which have actually been printed. 
[0145] The step controller 21-12 supplies a set of the 
user ID (user name) and the job number to the center 
routine function controller 21-1 0 (Step 728a). The center 
routine function controller 21-10 reads the number N of 
permissible sheets to be printed in total, the number n 
of permissible sheets to be printed in each cycle and the 
number M of sheets which have actually been printed 
out of the hard disk 24 (Step 728b). The center routine 
function controller 21-10 then decides the number of 
sheets to be printed from the numbers N, n and M and 
the number m of pages which has been required to be 
printed (Step 728c). For example, if n > m and N > (M 
+ m), the number of sheets to be printed Is m. If n > m 
and N < (M + m), the number of sheets to be printed is 
(M + m - N). The spooling controller 21 -8 then registers 
the job information to the end of the printing job queue 
QUE (Step 729). 

[0146] These processes are executed when data are 
input from the LAN network system. Printing data may 
be supplied from an apparatus (serial interface appara- 
tus) having an interface of Centronics or RS232C. In this 
case, production of an event is watted for (Step 701'), 
and when an event is prod uced , whether or not the event 
is an interruption from the printer controller 22 is judged 
(Step 702'). If the answer is NO, the serial interface driv- 
er 21-2 receives the data from the serial interface appa- 
ratus and supplied It to the Centronics or RS232C 
(Steps 703', 704', 716*). If the received data Is printing 
data, after processing the banner page at the step 726, 
whether or not the data is input to the Centronics or 
RS232C Is judged (Step 731'). If the answer is YES, the 
center routine function controller 21-10 decides and 
designates the number of printable sheets (Step 731), 
and supplies the number to the input/output controller 
22-1 of the printer controller 22 through the system bus 
(Step 732). 

Post-processing by the FEP 

[0147] Fig. 32 is a flowchart of the post-processing by 
the FEP 21 of the network printer apparatus 20. 
[0148] If the event there is an interruption from the 
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printer controller 22 at the step 702, Information Is re- 
ceived through the system bus (Step 751). Whether or 
not the Information is a notice of error is Judged (Step 
752), and if the answer Is YES, the notice of error is proc- 
essed. That is, the spooling controller 21-8 freezes the 
spool information (printing information) in the "Hold" 
state (Step 753), and the account log controller 21-9 
writes error log information (Step 754). The communi- 
cation response controller 21-7 issues a notice of error. 
The notice of error is transmitted to a predetermined cli- 
ent through the multiprotocol controllers 21-3 to 21-5 
and the LAN interface driver 21-1 (Steps 709, 710). 
[0149] In the "Hold" state, the hold bit of a predeter- 
mined printing job is "1". The job in the "Hold" state is 
connected to the job queue but it is not taken out until 
the "Hold" state is cancelled, it is possible to set the 
"Hold" time, if the "Hold" time is set, the printing job in 
the "Hold state" which is not cancelled after the elapse 
of the "Hold" time is eliminated from the job queue. This 
processing is executed by the center routine function 
controller 21-10. 

[0150] If the information is not a notice of error at the 
step 752, whether or not it is a response to an inquiry is 
judged (Step 756). If the answer is in the affirmative, the 
communication response controller 21-7 edits the in- 
quiry information and issues inquiry response informa- 
tion (Step 757). The inquiry response information is sup- 
plied to a predetermined client through the multiprotocol 
controllers 21-3 to 21-5 and the LAN interface driver 
21-1 (Steps 709, 71 0). 

[0151] If the information is not a response to an inquiry 
at the step 756, a processing of finishing printing is ex- 
ecuted. The spooling controller 21-8 eliminates the 
spool information (printing information) from the hard 
disk 24 and the job information from the DPRAM 21 d 
(Step 758). The account log controller 21-9 creates ac- 
count information and writes it to the hard disk 24 (Step 
759). The account information includes printing date, 
printer apparatus name, user name, job name, job 
number, number of printing pages, IP address, paper 
size, etc. for each job. 

[0152] Thereafter, the communication response con- 
troller 21 -7 issues a message indicating that the printing 
operation has been finished (step 760). This message 
is transmitted to a predetermined client through the mul- 
tiprotocol controllers 21-3 to 21-5 and the LAN interface 
driver 21-1 (Steps 709, 710). 

Processing by the printer controller. 

[0153] Figs. 37 to 39 commonly show a flowchart of 
the processing by the printer controller 22. 
[0154] The input/output controller 22-1 waits for the 
production of an event (Step 801), and when an event 
is produced, whether or not the event is a request for a 
response to an inquiry is judged (Step 802). If the an- 
swer is YES, the status controller 22-9 is started. The 
status controller 22-9 collects the information on (1 ) the 



state of the network printer apparatus 20 (outputs of var- 
ious sensors), (2) the job which is being printed and (3) 
the job queue QUE (Step 803). The collected informa- 
tion Is transmitted to the input/output controller 22-1 . 

5 The input/output controller 22-1 supplies the received 
information to the communication controller 21-7 of the 
FEP 21 through the system bus. (Step 804) 
[0155] If the answer is NO at the step 802, whether or 
not the event is a request for the information on the ap- 

10 paratus attributes is Judged (Step 805). If the answer is 
in the affirmative, the apparatus attribute controller 
22-12 is started so as to judge what the request is (e.g., 
a request for setting, referring to or updating the appa- 
ratus attribute information) (Step 806). If the request is 

15 for setting or updating the information, the current infor- 
mation is replaced or updated by the apparatus attribute 
information supplied (Step 807), and a message that the 
setting or update of the information is finished is sup- 
plied to the input/output controller 22-1 through the sys- 

20 tern bus (Step 808). If the request is for reference, the 
apparatus attribute controller 22-1 2 coilects the appara- 
tus default in the environment information area 21d-1 
on the DPRAM or the apparatus attribute information 
from the hard disk 24 (Step 809), and inputs the appa- 

25 ratus default or the apparatus attribute information to the 
input/output controller 22-1 . The input/output controller 
22-1 transmits the information to the communication re- 
sponse controller 21 -7 of the FEP 21 through the system 
bus (Step 810). 

30 [0156] If the event is not a request for the apparatus 
attribute information at the step 805, the printing data is 
processed. The input/output controller 22-1 takes the 
first job from the job queue which is stored in the RAM 
22g (Step 811). The printing data is read out of the hard 

35 disk 24 at the address indicated by the disk address and 
stored in a first buffer of the buffering controller 22-2. If 
the first buffer becomes full, it is changed over to a sec- 
ond buffer so as to store the printing data. In this way, 
the first buffer and the second buffer are switched over 

40 to each other so as to store the printing data (Step 81 2). 
While the printing data is stored in one buffer, the emu- 
lation controller reads out the printing data which is 
stored in the other buffer, refers to the emulation desig- 
nation data which is contained in the printing data, in- 

45 terprets and processes the printing data on the basis of 
the emulation (FM sequence, Japanese Postscript, 
SUN raster, or other emulations) designated by the data 
and inputs the result of processing into the image proc- 
essor (RIP) 22-6 (Steps 813, 814). 

so [0157] The Image processor 22-6 forms a dot image 
(unwinds the printing data) by using the result of inter- 
pretation and the font and the overlay read by the re- 
source management controller 22-8, and the stores the 
dot image into the RAM 22g (Steps 815, 816). The en- 

55 gine controller 22-7 reads the image data of the dot im- 
age written in the RAM 22g by a raster scanning system, 
supplies the dot image to the engine so as to print (Step 
817). If the printing operation is normal (Step 818), the 
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printing processing at the steps 812 and thereafter is 
continued. 

[01 58] If the printing operation Is finished without pro- 
ducing a printing error (Step 819), the input/output con- 
troller 22-1 supplies a message indicating the end of the 
printing operation and account Information to the com- 
munication response controller 21-7 through the system 
bus of the FEP 21, and eliminates the job which has 
been printed from the printing job queue (820). 
J0159] If the printing operation is not normally ended 
at the step 818, it means that an error is caused. The 
recovery controller 22-11 executes an error analysis. 
The data is first checked as to whether or not there is 
an error in the data (e.g., parity error) (Step 831 ). If there 
is a data error, the printing operation Is automatically 
continued and the data at the next page is processed 
(step 832). The process Is then returned to the step 812 
to execute the subsequent processing. 
[01 60] If there is no data error at the step 831 , whether 
or not the paper has run out is judged (Step 834). In the 
case of providing a mailbox mechanism as in the second 
embodiment, whether or not the cover of the mailbox is 
open is judged (Step 833), and if the cover Is open, the 
processing at the step 832 and thereafter is executed. 
[0161] If the paper has run out at the step 834, notice 
of paper shortage is issued (Step 835). The operator 
panel controller 22-10 displays the production of a data 
error (Step 836) and the status controller 22-9 transmits 
the notice of data error to the communication controller 

21- 7 of the FEP 21 through the input/output controller 

22- 1 (Step 837). 

[01 62] If the answer is NO at the step 834, whether or 
not there is paper jamming is judged (Step 838). If the 
answer is affirmative, a notice of jamming is issued 
(Step 839) and the processing at the step 836 and there- 
after is executed. If the answer is NO at the step 838, 
whether or not the stacker is full is judged (Step 840). If 
the answer is YES, full stacker information is issued 
(Step 841 ) and the processing at the step 836 and there- 
after is executed. 

[0163] Ifthereisamailboxmechanism.whetherornot 
the mailbox is full is judged (Step 842). If the answer is 
YES, full mailbox information is issued (Step 843) and 
the processing at the step 836 and thereafter is execut- 
ed. 

[0164] If the answer is NO at any of the steps 831 to 
842, a notice of hardware error is issued (Step 844) and 
the processing at the step 836 and thereafter is execut- 
ed. 

[0165] The network printer apparatus described 
above has only the printer function, but a composite ma- 
chine having a printer function and other functions such 
as facsimile-transferring, telephoning and copying func- 
tions is also defined as the network printer apparatus of 
the present invention. 

[0166] In addition, although the network printer appa- 
ratus Is provided with a server function in the first em- 
bodiment, it is possible to provide a network printer ap- 



paratus which is composed of a server connected to a 
LAN and having the server function for a printer, and a 
printer apparatus connected with the server. 
[0167] The above-described embodiment of the 
5 present invention described above has the following ad- 
vantages. 

(1 ) Since the network printer is provided with a full- 
scale server function, it is possible to create an en- 

10 vironment which can dispense with a PC/WS serv- 
er. Therefore, a PC/WS server can be used for the 
intrinsic purpose of the server without deteriorating 
the performance due to the printing processing. 

(2) Since the network printer apparatus Is provided 
15 therein with a server function, it is possible to direct- 
ly connect the network printer apparatus to Ether- 
net, which is a typical transmission path of a LAN 
network system. It is possible to connect the net- 
work printer apparatus at any place on the Ethernet. 

20 In other words, the network printer apparatus has 
an excellent portability. 

(3) Since the network printer apparatus of the 
present invention is a printer for common use which 
is not connected to a PC/WS server, there is no lim- 

25 itation in the distance from a PC/WS server. A small 
space is therefore sufficient for the network printer 
apparatus. In other words, what is taken into con- 
sideration is only the area for installing the printer. 

(4) Since the network printer apparatus is provided 
30 is a multiprotocol controlling function, a common 

connector has only to be provided between the net- 
work printer apparatus and a LAN irrespective of the 
communication protocol of the LAN. This is advan- 
. tageous in the cost and, in addition, it is not neces- 

35 sary to prepare network printers in correspondence 
with various communication protocols. For exam- 
ple, even in a LAN network system in which both an 
environment of a UNIX server/client and an envi- 
ronment of Netware personal computers exist, the 

40 high-quality network printer can be utilized in com- 
mon merely by connecting the connector to the 
LAN. 

(5) Since the network printer apparatus has a center 
routine function, it is. possible to ensure the safety 

45 of common use of the network printer in an open 
environment by the qualification checking mecha- 
nism. Furthermore, by using a banner page editing 
function, the sorting of the printed sheets is facilitat- 
ed. By printing system Information on the banner 

50 page, it is possible to improve the communication 
means to a user. 

(6) The spooling function of the network printer ap- 
paratus can shorten the time which is required to 
request printing. As a result, the client can allot the 

55 remaining time to another operation, thereby en- 
hancing the operation efficiency. 

(7) Remote control of the printer and remote oper- 
ation to provide the "spool" job from a client is pos- 
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sible. 

(8) By using a menu exclusively for the network 
printer, the operabllity Is improved. Since the menu 
exclusively for the network printer enables various 
commands to the printer to be automatically created 5 
by the operation of GUI or by Japanese, the special 
knowledge required In line command or the like is 
unnecessary. 

Description of the embodiment provided with a mailbox, w 

[0168] A modified embodiment of a network printer 
apparatus according to the present invention differs 
from the aforedescribed first embodiment in that a mail- 
box mechanism Is attached thereto. ffi 

Structure of mailbox mechanism 

[0169] The mailbox mechanism is an apparatus ex- 
clusively for storing the paper (printed paper) dis- 20 
charged from the network printer apparatus 20, The 
mailbox contains 10 to 30 bins. One bin (a case for ac- 
commodating discharged paper) can accommodate 
about 100 sheets, and the number of bins constituting 
the mailbox is a multiple of 5 or 1 0. The function of the 25 
mailbox mechanism is storing the cut paper printed by 
the network printer apparatus in response to a request 
for printing from a client in the bin designated by the cli- 
ent. This function prevents the loss of the printed paper 
and facilitates the sorting of the printed paper. In addi- 30 
tion, if each bin is used like a post-office box, the security 
is guaranteed. 

[0170] Fig. 40 diagrammatically shows a maiibox in 
conjunction with the network printer apparatus 20. The 
same numerals are provided for the elements which are 35 
similar to those shown in Figs. 6 and 7. 
[0171] Reference numeral 51 denotes a mailbox. In 
the network printer apparatus 20, the reference numer- 
als la to Ic represent cassettes (hoppers) for accommo- 
dating paper, 4 a stacker, 5 an operation panel, 10 a 40 
recording part (recording processing part), 11 a paper 
feeding system, 21' a board (control unit) with the FEP 
mounted thereon, 22' a board (main control unit) with 
the printer controller mounted thereon. 24 is the hard 
disk, 25 is the floppy disk, 29a a high-voltage power 45 
source for applying a high voltage to a pre-electrifier, the 
developer portion and the transfer electrifier, 29b a low- 
voltage power source for supplying a low voltage to the 
FEP 21 and the printer controller 22. 
[0172] In the mailbox 51, reference numerals 52a to so 
52k denote bins for accommodating discharged paper, 
54a to 54k rotating mechanisms which rotate paper in- 
troducing members 53a to 53k at the time of drawing 
discharged paper into the bins 52a to 52k, and 55a to 
55k sensors provided at the bottoms of the respective 55 
bins so as to sense that the printed job (printed paper) 
is taken out. The reference numeral 56 represents a pa- 
per carrying block which is vertically movable while hold- 
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ing one sheet of discharged paper, and 57 a guide mem- 
ber for guiding the paper carrying block. The paper car- 
rying block 56 is provided with a pair of paper feed rollers 
56a, 56b and a pair of sensors 56c, 56d (e.g., optical 
sensors) for detecting paper jamming in the paper car- 
rying block 56. In the state shown in Fig. 42, the paper 
Introducing member 53g is rotated so as to open, and 
the paper carrying block 56 is positioned above the pa- 
per introducing member 53g so that paper is accommo- 
dated in the bin 52g. 

[0173] The reference numeral 58 represents a mail- 
box control unit, and 59 a power source. The mailbox 
control unit 58 drives the rotating mechanism 54i of the 
bin 52i so as to open the paper introducing member 53i 
when the bin number i is designated by the network 
printer apparatus 20, and controls the position of the pa- 
per carrying block 56, thereby introducing, holding, mov- 
ing, and discharging printed paper into the designated 
bin. The mailbox control unit 58 also has a function of 
transmitting the detection signal of each sensor to the 
network printer apparatus 20. 

Structure of a bin. 

[0174] Fig. 41 is a perspective view of a bin with the 
cover closed and Fig. 42 is a perspective view of the bin 
with the cover opened. In Figs. 41 and 42, the symbol 
DR denotes a cover of the bin which is freely opened 
and closed. A nameplate holder NPL, a blue lamp BLP 
and a red lamp RPL are provided on the surface of each 
cover. A sensor 55i which senses that the printed job 
(printed paper) is taken out, and a sensor 58i which de- 
tects the opening and closing of the cover are provided 
on each bin. When the cover is opened (printed paper 
is taken out), the printing operation is suspended. 
[0175] A nameplate can be inserted into the name- 
plate holder NPL so as to enable the user of the bin to 
be identified. The nameplate prevents the printed job of 
another person from being taken out by mistake. If the 
blue lamp BLP is alternately on and off, it means that 
the job (paper) is being stored. If the lamp BLP is off, it 
means that the operation of the mailbox mechanism is 
normal and paper is not being stored. Accordingly, the 
user can take out the printed paper from the bin, when 
the blue lamp BLP is off. When the red lamp RLP is al- 
ternatively on and off, it indicates a trouble of the hard- 
ware. On the other hand, when the red lamp RLP is off, 
the operation of the mailbox mechanism is normal. 
[0176] Although the nameplate holder NPL, the blue 
lamp BLP and the red lamp RPL are provided on the 
cover, they may be provided on the side surface of the 
bin instead. It is also possible to display various types 
of information by providing liquid crystal panels on the 
side surface of each bin. 

[01 77] Fig. 43 shows another embodiment of a bin. In 
this embodiment, liquid crystal panels are provided on 
the side surface of the bin. The reference numeral 52-1 
denotes a paper name/paper number display portion, 
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52-2 a hardware trouble display portion, 52-3 a re- 
served/free display portion, 52-4 a locking state display 
portion, and 52-5 an overflow display portion. 
[0178] The paper name/paper number display portion 
52-1 displays a paper number to be used or a user e 
name, and the displayed characters are on and off while 
a paper Is being stored. The hardware trouble display 
portion 52-2 displays the characters "Hardware trouble" 
and the displayed characters are switched on and off 
when a trouble in the hardware is caused. If no character -to 
Is displayed, it means that the hardware is normal. The 
reserved/free display portion 52-3 displays the reserved 
or free state of the bin. If the characters "Reserved" are 
displayed, it means that the bin Is reserved by a user. 
On the other hand, if the characters "Free" are dis- is 
played, it means that the bin is open or free without any 
reservation by a user. The locking state display portion 
52-4 displays whether or not the bin is locked (with se- 
curity). If the characters "Locked" are displayed, It 
means that the bin is locked (with security). On the other 20 
hand, if the characters "Locked" are not displayed, it 
means that the bin is not locked (without security). The 
overflow display portion 52-5 displays whether or not the 
bin overflows. If the characters "Overflow" are dis- 
played, it means that the sheets of paper exceeds the 25 
permissible range of the bin. It is also possible to display 
a warning (not shown) that the number of sheets of dis- 
charged paper approaches the limitation of accommo- 
dation of the bin when the number of sheets accommo- 
dated in the bin reaches the predetermined value (80%) 30 
for warning. 

[0179] The mailbox mechanism will be explained in 
the following on the assumption that liquid crystal panels 
are provided on each bin. 

[0180] Fig. 44 shows the structure of a mailbox at- 35 
tached to the printer apparatus. In Fig. 44, the reference 
numeral 20 represents the network printer apparatus. 
51 is the mailbox provided with a multiplicity of bins for 
accommodating discharged paper as a post-processing 
mechanism of the network printer apparatus, 52 is a cli- 
ent (PC/WS connected to a LAN environment), and 53 
is a LAN such as Ethernet described above. 
[0181] The reference numeral 52a denotes a mailbox 
manager, which is a software provided in the client 52 
so as to manage the mailbox 51 . The mailbox manager 45 
52a has a function of informing a user of a method of 
using the mailbox 51, allotting a bin to a user, etc. The 
reference numeral 52b denotes a storage bin designa- 
tor, which is a software for designating a bin In which 
discharged paper is to be stored. The reference numeral #> 
20a denotes a mailbox controller, which is a software 
provided In network printer apparatus 20 so as to control 
the mailbox 51. 

[0182] The symbol MBF denotes a mailbox manage- 
ment Information file which Is stored in the hard disk 24 ss 
provided In the network printer apparatus 20. The con- 
tents of the mailbox management information file MBF 
can be referred to and updated as desired by the system 
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manager or a user by operating the client 52. The mail- 
box management information file MBF is operated un- 
der the control of the mailbox manager 52a of the client 
52. 

[0183] in this example, the mailbox management In- 
formation file MBF Is stored in the hard disk 24 provided 
In the network printer apparatus 20. Alternatively, It may 
be placed in the PC/WS having a file server function. It 
Is also possible to take out necessary information from 
a server by a data communication procedure and store 
the information In the storage unit of the network printer 
apparatus 20. 

[0184] Fig. 45 shows an example of the menu screen 
of the mailbox manager 52a. The mailbox manager 52a 
is composed of a software for registering, referring to, 
updating and eliminating management Information in 
the mailbox management information file MBF, and has 
the following functions: 

Operation in correspondence with the menu 
screen: A user is informed of a method of using the 
mailbox 51, allotting a bin to a user, etc. with refer- 
ence to the menu screen. 
Management of the number of bins and the order 
of allotting the bins for storing paper: the number of 
bins, an Increase of the number of bins, removal of 
bins and the order of allotting the bins for storing 
paper (in a descending order or in an ascending or- 
der) are designated by using a menu 61 . 
Classification and management of attributes of a 
bin: The attributes such as (1 ) user name, (2) group 
name, (3) bin number, (4) free type (no user or 
group is designated) or not, (5) overflow type (bin 
which is prepared so as to store discharged paper 
when another bin becomes full) or not, etc. are at- 
tached to a bin. 

[0185] The system manager inputs in a menu 64 the 
user name or the group name allotted to each bin, 
whether the bin is a free type or not, the password for 
preventing the bin from being opened by a wrong per- 
son, and whether the bin is an overflow type or not. 

« 

Setting of security attributes: Attributes for setting 
security and a security mode are attached to a bin 
in a menu 63. As the security mode, there are (1) 
password, (2) user ID, (3) smoky case and (4) key 
systems. 

The password system is a security mode which al- 
lows the cover of a bin to be opened only when the 
preset password Is input. The user ID system is a 
security mode which allows the cover of a bin to be 
opened only when the preset user ID is input. The 
smoky case system is a security mode which keeps 
the contents of printing from sight by using a cloudy 
bin case. The key system Is a security mode which 
uses a key. The password in the security mode is 
set in the menu 64. 
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Management of logging information: As the logging 
information, there are a list of bin allotment informa- 
tion, a list of job information stored in a bin, a list of 
a bin accommodation ratio and a list of error infor- 
mation. When the desired logging information is 
designated in a menu 62, and the outputting sys- 
tems (systems of display, print and transfer, and the 
destination of transfer) are designated, the logging 
information is output by the designated system and 
managed. 

Operation of the mailbox management information file 
MBF: 

[0186] The system manager can manage the mailbox 
without limitation. For example, the system manager 
can freely allot bins, set the number of bins, output log- 
ging information, and set security. However, a user is 
allowed only to operate a part of information, set secu- 
rity, and the like. The mailbox manager 52a sets in ad- 
vance the permissible range within which a user can op- 
erate. 

Function corresponding to an increase in the 
number of bins: 

With the increase in the number of bins, the 
management information is updated and the menu 
screen is customized. It Is possible to register, refer 
to, update and eliminate management information 
to and from the mailbox management information 
file MBF, as occasion demands. 

Software containing systems for designating a bin 
for storing discharged paper (storage bin 
designator). 

[0187] There are two systems, i.e., a direct designa- 
tion system and an indirect designation system for des- 
ignating a bin in which the cut paper printed in the net- 
work printer apparatus 20 is to be stored. Fig. 46 shows 
these systems. 

[0188] The direct designation system is a system for 
directly designating the number of the bin in the mailbox 
for storing paper by using a command for a request for 
printing (e.g., Ip or Ipr in UNIX). When the mailbox con- 
troller 20a receives the Ip or Ipr which designates the 
bin number from the client 52, the mailbox controller 20a 
so controls that the bin designated by the bin number 
stores printed paper. When a bin number is designated 
by the direct designation system, printed paper is stored 
in that bin even if the bin number is allotted to another 
user. 

[01 89] The indirect designation system is a system In 
which the correspondence between a user name or a 
group name and a bin is registered in the mailbox man- 
agement information file MBF In advance, so that des- 
ignation of the bin in the mailbox for storing paper is not 
necessary at the time of requesting printing. As shown 



in Fig. 47, the correspondence between a user name or 
a group name (AA, ZZ, ...) Is registered in the mailbox 
management information file MBF in advance. The bin 
number Is obtained from the user name or the group 
5 name which has requested printing with reference to the 
correspondence, and printed paper is stored in the bin 
designated by the bin number. The correspondence is 
registered (a bin is allotted) by using the menu 64 shown 
in Fig, 46 by the system manager. The storage bin des- 
ignator 52b has a function of requesting printing by using 
the menu screen of the client, and transmits a command 
for a request for printing with the user name or the group 
name attached thereto. 

Software for controlling the mailbox. 

[0190] The software for controlling the mailbox (mail- 
box controller 20a) is a program operating in the FEP 
21 of the network printer apparatus 20, and has a func- 
tion of accessing the mailbox management information 
file MBF and a function of controlling the mailbox 51. 
Fig. 47 is an explanatory view of the functions of the 
mailbox controller 20a which has the above program. 
[0191] The processes and the instructions of the mail- 
box controller 20a to the mailbox 51 are as follows: 

Instructing the bin of the bin number designated by 
the direct designation system to store printed paper. 
Deciding the bin number on the basis of the user 
name or the group name and instructing the bin of 
the bin number to store printed paper. 
Deciding an open bin which can store paper and 
instructing the bin to store printed paper when the 
bins are free type (bins are not designated). 
Deciding a spare bin for replacing the bin having a 
trouble and instructing the replacement. 
Checking the total number of sheets of printed pa- 
per accommodated in the bin, detecting overflow 
and instructing the bin to be replaced at the time of 
overflow. 

Instructing the bin to be replaced when a trouble is 
caused in the hardware. 

Instructing the paper/user name and the paper/user 
number of the latest paper stored in the bin to be 
displayed on a liquid crystal panel of the bin (Fig. 
44). 

Instructing various types of information (user name 
or group name, paper name or paper number, re- 
served/free, overflow, locked/unlocked) to be dis- 
played on liquid crystal panels so as to enable the 
state of the bin used to be clearly known or the bin 
having a trouble to be identified with easiness. 
Instructing lamps to be turned on and off so as to 
identify the bin storing paper at a glance, detect a 
trouble in the hardware and detect overflow. 
Processing at the time of taking a paper out of a bin. 
Processing of fetching sensor information from the 
mailbox and process corresponding to the sensor 
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Information. 

[0192] The mailbox controller 20a has a function of 
writing the paper storage Information and various types 
of Information supplied from the mailbox 51 Into the mail- « 
box management Information file MBF. Such Informa- 
tion Includes: 

Paper name, paper number or a user name stored 
In the bin. 10 
Total number of sheets stored In the bin. 

. Record of the bin which has overflowed. 

. Record of the bin which has caused a hardware er- 
ror. 

. Record of the operation of resetting the number of « 
sheets stored in the bin after the paper has been 
taken out of the bin (recorded number of sheets: 0). 

. Account Information. 
Log information. 

Security information. 20 
(3) Collection of information 

[0193] The mailbox controller 20a collects the infor- 
mation so as to display the bin information and the stor- 25 
age information. 

[0194] The following information is collected so as to 
display the bin information. 

Information for collectively displaying bin informa- 30 
tlon. 

Information for displaying the bin information corre- 
sponding to the user name or the group name. 
Information for displaying the paper bin information 
corresponding to the paper number or the paper 35 
name. 

Information on the bins of a free type. 
Information on the bins replacing the bin which has 
overflowed (including information as to whether or 
not there is a bin which is overflowing). 

[0195] The following information is collected so as to 
display the storage information: 

Information for collectively displaying jobs stored in 45 
all the bins. 

Information for displaying the paper stored in the bin 
corresponding to the user name or the group name. 

. Information for displaying the bin information corre- 
sponding to the paper number or the paper name, so 

. Information for displaying the paper stored in the bin 
corresponding to the bin name. 
Information for displaying the number of a bin of a 
free type and the paper stored In the bin. 
Information for displaying the paper stored in a bin ss 
replacing the bin which has overflowed. 

[0196] Fig. 48 shows the contents of the mailbox man- 



agement Information file MBF. 
[0197] The mailbox management information file 
MBF stores the number 81 of bins, the order 82 of allot- 
ting the bins for storing paper, the bin attributes 83, the 
account information 84, etc. 

[0198] As the bin attributes 83, (1 ) user name (group 
name), (2) whether or not the bin is an overflow type, 
(3) total number of sheets stored, (4) security (locked/ 
unlocked) and security mode, (5) whether or not there 
is a trouble in the hardware, (6) whether or not it has 
overflowed, (7) whether or not the preset limitation of 
accommodation is exceeded (8) job name/job number 
of at least one job accommodated in the bin, etc. are 
recorded in correspondence with each bin. 

Control by the mailbox controller. 

[0199] The control of the registration to the mailbox 
management information file MBF will be explained In 
connection with Fig. 49 which is a flowchart of the 
processing steps of a request from the client 52. 
[0200] When a request to the mailbox management 
information file MBF is supplied from the client 52 (Step 
891 ), the mailbox controller 20a judges what the request 
is (e.g, request for the registration, reference, update or 
elimination of the information) (Step 892). Thereafter, 
the mailbox controller 20a registers the information at 
the corresponding field of the mailbox management in- 
formation file MBF in the case of registration (Step 893), 
collects and outputs the required information in the case 
of reference (Step 894), updates the designated infor- 
mation in the case of update (Step 895), and eliminates 
the designated information in the case of elimination 
(Step 896). 

[0201] Fig. 50 Is a flowchart of the processing steps 
of the control process for the liquid crystal display. 
[0202] When the power source is turned on, the mail- 
box controller 20a controls the display of liquid crystal 
panels of each bin. T is first set to 1 (Step 901). The 
user name or the group name of the bin number i is ob- 
tained from the mailbox management information file 
MBF and the bin attributes (hardware trouble, reserved/ 
free, overflow, locked/unlocked, etc.) are collected (Step 
902). These items of information are input to and dis- 
played on the liquid panels of the bin designated by the 
bin number In (Step 903). Whether or not the displaying 
operation has been finished In all bins Is then judged 
(Step 904). If the answer is NO, "the number i" is in- 
creased by 1 (Step 905), and the processing at the step 
902 and thereafter is executed. 
[0203] Figs. 51 and 52 show a flowchart of the 
processing steps of deciding a bin storing a printed pa- 
per and displaying It. It is here assumed that the bin 
number is designated by the indirect designation sys- 
tem. 

[0204] In order to print the data having the highest pri- 
ority, the mailbox controller 20a extracts the user name 
or the group name included in the printing data on the 
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paper (Step 911), and retrieves the bin number corre- 
sponding to the user name or the group name from the 
mailbox management information file MBF (Step 912). 
[0205] If the bin number has been retrieved (Step 
913), the paper name and the paper number are input 5 
to and displayed on the liquid crystal panel and the dis- 
played characters are switched on and off (Step 914). 
[0206] Every time one printed sheet is stored in the 
bin, the total number of sheets stored in the bin is count- 
ed (Step 915), and whether or not the permissible 
number of sheets is exceeded is judged (Step 918). If 
the answer is in the affirmative, the characters "Over- 
flow" are displayed and switched on and of on the liquid 
crystal panel (Step 91 9). 

[0207] A bin replacing the bin which has overflowed 
is then retrieved and the remaining printed paper is ac- 
commodated in the retrieved bin (Step 921 ). The paper 
name is continuously switched on and off on the bin 
which has overflowed, and similar display control to the 
control at the step 914 is executed on the liquid crystal 
panel of the bin which has replaced the bin (Step 922). 
[0208] Thereafter, judgement is made as to whether 
or not the storage of the printed paper is finished (Step 
923), and if the answer is in the negative, the processing 
at the step 915 and thereafter is executed. 
[0209] If the printing operation is finished, the mailbox 
controller 20a writes information such as the job 
number/job name of the job stored in the bin, the total 
number of sheets stored in the bin, the number of the 
bin which has overflowed, and the number of the bin 
which has caused a hardware error in the mailbox man- 
agement information file MBF (Step 924). 
[0210] If the bin number is not found at the step 913, 
an open bin is retrieved from the bins (Step 925) and 
allotted to the printed paper (Step 926). The attributes 
of the open bin are obtained and the attributes, the paper 
name/paper number and the user name/group name 
are input to and displayed on the liquid crystal panels of 
the open bin. The displayed paper name/group name 
are switched on and off so as to indicate that printed 
paper is being stored in the bin (Step 927), and the 
processing at the step 915 and thereafter is executed. 

Control of the operation of the safety mechanism of 
the mailbox. 

[0211] If paper is to be taken out of the bin in the proc- 
ess of storage of printed paper in the same bin, the op- 
eration of taking out the paper is conducted preferen- 
tially and the storage of the paper is suspended until the 
operation is finished. The storage of the paper in the bin 
is resumed when sensor information that the cover of 
the bin is closed is supplied together with the information 
that the bin is vacant. 

[0212] Fig. 53 is a flowchart of processing steps per- 
formed by the safety mechanism of the mailbox. 
[0213] When sensor information is issued, the mail- 
box controller fetches and checks the information (Step 



951). The sensor information includes information as to 
whether the cover Is open or closed, whether cut paper 
is taken out and detection of jamming. The sensor infor- 
mation is input together with the relating bin number. 
[021 4] It Is then judged whether or not the sensor in- 
formation reports that cut paper is taken out (Step 952). 
If the answer Is YES, the fact that the paper has been 
taken out is recorded In the bin attribute field of the cor- 
responding bin number in the mailbox management in- 
formation file MBF (for example, the number of sheets 
is reset to 0) (Step 953). 

[021 5] Whether or not the sensor information reports 
that the cover is open is judged (Step 954), and if the 
answer is YES, judgment is made as to whether or not 
the printing operation is suspended, that is to say, 
whether temporary print half bit is on or off (Step 955). 
[0216] If the answer is in the affirmative (the tempo- 
rary print half bit is on), sense information from the mail- 
box is waited for (Step 956). This state is the state in 
which the cover is opened during the printing operation 
so that the printing operation is suspended. Therefore, 
when the cover is closed, the printing operation is re- 
sumed and the printed paper is stored again. 
[0217] If the printing is not suspended at the step 955, 
whether or not the information is being printed is judged 
(Step 957). If the answer is in the negative, another 
processing is executed. On the other hand, if the answer 
is in the affirmative, it is judged whether or not the bin 
with the cover opened agrees with the bin which is stor- 
ing paper (Step 958). If the answer is NO, the printing , 
operation is continued. If the answer is YES, it means 
that the cover of the bin which is storing paper is opened 
during the printing operation. The printing operation is 
therefore suspended and the temporary print half bit be- 
comes "1" (Step 960). Thereafter, sensor information 
from the mailbox reporting that the cover is closed is 
waited for (Step 956). 

[0218] If the sensor information at the step 954 does 
not report that the cover is open, judgment is made as 
to whether or not it reports that the cover is closed (Step 
961). If the answer is NO, the information reports of jam- 
ming or other event, so that conventional sensor 
processing is executed (962). 
[021 9] If the sensor information reports that the cover 
is closed at the step 961 , judgment is made as to wheth- 
er or not the printing operation is suspended (Step 963). 
If the printing operation is suspended, judgment is made 
as to whether or not the bin with the cover closed agrees 
with the bin which has suspended storing paper (Step 
964). If the answer is YES, the suspension of printing is 
cancelled (Step 965) so as to resume the printing oper- 
ation (Step 966). If the answer is NO at the steps 963 
and 964, another processing is executed. 

Advantages of the second embodiment. 

[0220] Use of the mailbox mechanism facilitates the 
sorting of cut paper and reduces the sorting labor. In the 
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common use of the network printer, since printed paper 
is stored in the bin corresponding to a user, It is possible 
to prevent the loss or scatter of printed paper. In addi- 
tion, a security mode which keeps the contents of print- 
ing from sight can be utilized. Since the menu exclusive- 5 
ly for the mailbox is prepared, it is possible to instruct 
the mailbox and to receive various types of Information 
service through the menu written in a predetermined 
language such as Japanese. 
[0221] Although the network printer apparatus is pro- 
vided with a server function In the second embodiment, 
it is possible to provide a network printer apparatus 
which Is composed of a server connected to a LAN net- 
work system and having the server function for a printer, 
and a printer apparatus connected with the server. 

Applications of a network printer apparatus of the 
invention. 

[0222] Figs. 54a and 54b show applications of the net- 
work printer apparatus according to the present inven- 
tion. 

[0223] In the application form in Fig. 54a, the network 
printer apparatus is applied to a manufacturing Industry. 
An office 1001 and each factory and warehouse 1002 
are connected by a LAN cable 1003. PCs/WSs are con- 
nected to the LAN cable 1 003 in the office 1 001 , and the 
network printer apparatus NPRT of the present inven- 
tion is connected to the LAN cable 1003 in each factory 
and warehouse 1002. Alternatively, it is possible to pro- 
vide the network printer apparatus NPRT in the office 
1001 and to provide PCs/WSs in each factory and ware- 
house 1002 (this form is not shown). The network printer 
apparatus NPRT has a LAN adapter function and can 
be installed at any place. Therefore, when offices, fac- 
tories and warehouses are distant from each other in a 
wide site, if the LAN system shown in Fig. 55a is provid- 
ed, It is possible to distribute slips and the like by printing 
them by the network printer apparatus NPRT in each 
factory and warehouse upon request for printing from *o 
each PC/WS (client) of the office. In this case, since the 
network printer apparatus need not be connected to a 
server, it is possible to reduce the space for installing 
the network printer apparatus. In addition, it is possible 
to monitor the state of the network printer apparatus 45 
NPRT in each factory and warehouse or to operate the 
network printer apparatus NPRT from the office. 
[0224] In the application In Fig. 54b, the network print- 
er apparatus is applied to a large retail establishment 
such as a department store. Each shop/office 2001 and so 
a shipping center 2002 are connected by a LAN cable 
2003. PCs/WSs are connected to the LAN cable 2003 
in each shop/office 2001 , and the network printer appa- 
ratus NPRT of the present invention is connected to the 
LAN cable 2003 in the shipping center 2002. Altema- ss 
tively, it is possible to provide the network printer appa- 
ratus NPRT in each shop/office 2001 and to provide 
PCs/WSs in the shipping center 2002 (this form Is not 
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shown). Owing to this LAN system, it is possible to col- 
lectively output a large number of slips issued at each 
shop/office 2001 from the network printer apparatus 
NPRT in the shipping center 2002. The network printer 
apparatus NPRT has a LAN adapter function and can 
be installed at any place. It Is therefore possible to move 
the network printer apparatus NPRT to each shop/office 
2001 to print slips there only at the time of a midyear 
sale and a year-end sale and to move the network print- 
er apparatus NPRT to a necessary place when It is not 
used in the shop/office 2001 . 
[0225] The present invention of the first embodiment 
has the following advantages: 

(1 ) a network printer apparatus has a printing mech- 
anism which can be directly connected to the com- 
munication path (e.g., Ethernet) of a LAN in an en- 
vironment within a LAN network; 

(2) a network printer apparatus corresponds to a 
LAN which is composed of an FEP (Front End Proc- 
essor) having a full-scale server function and a LAN 
communication function and a RIP (Raster Image 
Processor); 

(3) a network printer apparatus has an FEP which 
includes a mechanism of a combination of LAN driv- 
er controller, LAN interface driver control, a conver- 
sation (inquiry, response) controller between the cli- 
ent and the network printer apparatus, communica- 
tion control between the FEP and the RIP, and 
spooling control of printing data; 

(4) a network printer apparatus uses a communica- 
tion system which is a combination of a communi- 
cation through spool and a communication through 
a memory bus as the communication system be- 
tween the FEP and the printer controller; 

(5) a network printer apparatus is provided with a 
function of holding account information in accord- 
ance with the job printed; 

(6) a network printer apparatus has a printing mech- 
anism provided with reception examination function 
as a center routine function; 

(7) a network printer apparatus has a function of 
adding and editing the data on a banner page as a 
center routine function; 

(8) a network printer apparatus is provided with the 
center routine function which can be changed or to 
which addition is possible as weil as a system 
standard function; 

(9) LAN network system has menus written in a mul- 
tiplicity of languages which can control the network 
printer apparatus and which are installed on the cli- 
ent; 

(10) LAN network system has the first software for 
controlling the network printer apparatus and the 
second software for communicating directly be- 
tween the client and the network printer apparatus 
not through a server; 

, (11 ) LAN network system has a function of setting, 
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referring to or updating the structure definition infor- 
mation of the network printer apparatus on a menu 
screen in accordance with digital or analog informa- 
tion; 

(1 2) LAN network system has a function of display- 5 
ing the amount of remaining suppiy resources such 

as the paper remaining in the hopper or in a large- 
capacity hopper and toner as analog information, 
and displaying the amount of paper accommodated 
in the hopper or large-scale hopper and the amount 10 
of paper stored in the mailbox as analog informa- 
tion; 

(13) a network printer apparatus has a function of 
displaying the job queue information, job status 
(waiting for printing, during printing, during holding, 16 
etc) and the usage ratio of the printer as the and a 
function of changing the printing attributes (paper 
size, selected hopper, both-side/single-side print- 
ing, printing format such as portrait and landscape) 
and the priority in the job queue; 20 

(14) LAN network system has a function of output- 
ting the account information of the network printer 
apparatus to an external storage medium (floppy 
disk, etc), displaying it on the display unit of a client 

or printing it by the network printer apparatus by the 25 
designation of a menu screen; 

(15) LAN network system has a function of directly 
displaying a notice of trouble such as shortage of 
paper and trouble in the hardware caused in the net- 
work printer apparatus on the menu screen of the 30 
client and instructing reprinting; 

(16) LAN network system has a function of down- 
loading the program of the center routine function 
control through the menu screen; 

(17) a network printer apparatus is provided with a 35 
mailbox management information file aimed at con- 
trolling, using and managing the mailbox and a soft- 
ware used for managing the mailbox management 
information file; 

(1 8) a network printer apparatus is provided with the 40 
function of the mailbox management information file 
which is held in the hard disk orthe storage unit and 
from which or into which data is read or written in 
response to the request from the client; 

(1 9) LAN network system has a function of supply- 45 
ing the information such as the end of printing and 
hardware error from the network printer apparatus 

to the client by the original communication protocol 
of the network printer apparatus; 

(20) a network printer apparatus has a function of so 
storing various items of resource information such 

as the font and the form overlay which are down- 
loaded from the client into the network printer ap- 
paratus by holding and managing them in the hard 
disk or the storage unit through the file managing 55 
function; 

(21) a network printer apparatus Is provided with a 
software for realizing a common use of the network 
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printer apparatus in a mixed environment of a LAN 
network in which UNIX and PCs exist, in order to 
realize multiprotocol function the software having 
task for receiving packet data, identifying the com- 
munication protocol and distributing the data in ac- 
cordance to the identified protocol, task for process- 
ing TCP/IP protocol, IPX/SPX protocol and task for 
processing Ethertalk protocol; 

(22) a network printer apparatus has a function of 
controlling the reception of printing data to the net- 
work printer apparatus as a center routine control 
function; 

(23) a network printer apparatus has a function of 
adding and editing information for a banner page as 
a center routine control function; 

(24) a network printer apparatus has a function of 
controlling the number of printable pages in re- 
sponse to a request for printing as a center routine 
control function; 

(25) a network printer apparatus has a function of 
checking a qualification of the client in response to 
a request for printing as a center routine control 
function; 

(26) a network printer apparatus has a function of 
monitoring the holding time designated to a prede- 
termined printing data which has required to be 
printed and post-processing the printing data after 
the elapse of the holding time without cancellation 
of the held as a center routine control function; 

(27) a network printer apparatus has a mailbox as 
a post-processing mechanism for cut paper of the 
printer apparatus which is composed of a software 
for managing the mailbox, a software for controlling 
the storage of the printed cut paper in the mailbox 
and a hardware of the mailbox; 

(28) a network printer apparatus has the mailbox is 
used and managed through the mailbox manage- 
ment information file; 

(29) a network printer apparatus has a function for 
allotting a bin of the mailbox in accordance with the 
following: 

allotment based on the user name 
allotment based on the group name 
allotment based on the bin number 
allotment to an open bin 
allotment to another bin when the allotted bin 
is full; 

(30) a network printer apparatus has a function for 
selecting the order of allotting bins for storing paper 
from an descending order and an ascending order; 

(31) a network printer apparatus has a function for 
setting the security system to the mailbox following: 

password system 
user ID system 
smoky case system 
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key system; 

(32) a network printer apparatus has a function for 
holding the following logging Information so as to 
manage the mailbox: 

a list of bin allotment Information 
a list of job Information stored In a bin 
a list of error Information 
a list of a bin accommodation ratio; 

(33) a network printer apparatus has a mailbox, in 
which the following information is displayed on the 
side surface of a bin so as to inform of the user 
thereof: 

job number of the job accommodated in the bin 
the name of the user who is using the bin 
the name of the group who is using the bin; 

(34) a network printer apparatus has a mailbox, in 
which the following information is displayed on the 
side surface of a bin by a lamp or the like so as to 
inform of the state of use thereof: 

used/unused 

locked/unlocked (security) 

overflow 

during storage 

(35) a network printer apparatus has a mailbox, in 
which the following displaying means is provided on 
each bin 

liquid crystal panel 
lamp 

handwritten nameplate 

(36) a network printer apparatus has a safety mech- 
anism of the mailbox for suspending the storage 
processing when a user is taking out a job (paper) 
from the same bin; 

(37) a network printer apparatus has a direct des- 
ignation system for directly designating a bin 
number and an indirect designation system for stor- 
ing paper in the bin registered in the mailbox man- 
agement information file In correspondence with the 
user name or the group name; 

(38) a network printer apparatus has a function of 
accessing the mailbox management information file 
through the software installed on the client, the mail- 
box management Information file containing an ac- 
cess processing function item, a mailbox controlling 
function Item and a managing function item; 

(39) a network printer apparatus according to (38) 
is provided, in which the access processing function 
item having functions of: 
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retrieving and allotting the bin number for stor- 
age on the basis of the user name or the group 
name 

retrieving an allotting an open bin which can 
store paper when client does not designate a 
bin for storing paper; 

(40) a network printer apparatus according to (38), 
in which the mailbox controlling function Item having 
functions of: 



checking the total number of sheets stored in 
the bin and overflowing 
designating the bin number for storing printed 
cut paper 

instructing the bin to be replaced when a trouble 
is caused 

instructing the job name and the job number of 
the latest job stored In the bin to be displayed 
on the displaying means of the bin 
instructing displayed characters on the bin to 
be turned on and off so as to detect a trouble 
in the bin with easiness 



(41) a network printer apparatus according to (38), 
in which the managing function item having func- 
tions of: 

recording the job name, the job number or the 
user name of the job stored in the bin in logging 
information 

displaying the user name of the bin and the bin 
attributes 

displaying information of the job stored in the 
bin; 

(42) a network printer apparatus has a mailbox, in 
which the mailbox has the functions of: 

displaying storage information on a liquid panel 
of each bin; 

issuing sensor information when storage of the 
number of sheets stored in a bin reaches a pre- 
determined value; 

reporting that the paper is taken out of a bin; 
suspending storage when the paper Is taken 
out of the same bin 

displaying and switching on and off the bin 
number which is In the process of storing; 

(43) a network printer apparatus according to (42) 
is provided, wherein the liquid crystal panels display 
the state of the mailbox in the form of: 

printing job number, printing job name or user's 
name 

hardware error 
reserved/open 
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storing 
overflow; 

(44) a network printer apparatus according to (43), 
has a function of displaying the user's name by us- 
ing a namepiate holder; 

(45) a network printer apparatus according to (43), 
has a function of displaying the state of a bin and 
the hardware by turning on or switching on and off 
the lamps; 

displaying a hardware error by turning of a red 
lamp 

displaying a bin which is storing paper by 
switching on and off a blue lamp on the bin; 

(46) a network printer apparatus provided with a 
mailbox, has a function of preferentially executing 
the operation of taking paper out of the mailbox by 
suspending the printing operation until the end of 
the former operation when a sensor detects the op- 
eration of taking out paper; 

(47) a network printer apparatus has a mailbox, in 
which there are two systems of fetching sensor in- 
formation as an event supplied from the hardware 
of the mailbox, one of them is fetching sensor infor- 
mation on each bin when an event is caused and 
another is fetching sensor information on each bin 
when the cover is closed; 

(48) a system is obtained of using the mailbox with- 
out using the mailbox management information file 
by: 

storing paper in the bins in the network printer 
apparatus in the order of requests for printing, 
suspending the printing operation (the network 
printer apparatus is in the "Not Ready" state) 
when jobs are stored in all bins and waiting for 
at least one bin to become vacant, and 
resuming the storage of paper in a bin when the 
job is taken out of the bin (the bin becomes va- 
cant) and the network printer apparatus as- 
sumes the "Ready" state; 

(49) a network printer apparatus has a function of 
collecting data on the printing date, printer appara- 
tus name, user name, job name, job number, 
number of pages to be printed, paper size, etc. in 
the network printer apparatus as account informa- 
tion; 

(50) a network printer apparatus has functions of 
transferring account information to another client, 
displaying the account information, printing the ac- 
count information and a backup function to an ex- 
ternal storage medium (3.5-inch floppy, etc.); 

(51 ) a network printer apparatus has a function en- 
abling data to be converted, checked or changed 
as a filter control function; and 
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(52) a network printer apparatus has a function of 
adding and changing the filter control function which 
is provided in the network printer apparatus from an 
external storage medium (3.5-inch floppy, etc.) or 
another client. 



[0226] As many apparently widely different embodi- 
ments of the present Invention can be made without de- 
parting from the spirit and scope thereof, it is to be un- 
to derstood that the invention is not limited to the specific 
embodiments thereof except as defined in the append- 
ed claims. 

[0227] As described above, according to the present 
invention, since the network printer is provided with a 

15 full-scale server function, it is possible to create an en- 
vironment which can dispense with a PC/WS server. 
Therefore, a PC/WS server can be used for the intrinsic 
purpose of the server without deteriorating the perform- 
ance due to the printing processing. 

20 [0228] Since the network printer apparatus of the first 
embodiment is provided with a server function, it is pos- 
sible to directly connect the network printer apparatus 
to Ethernet, which is a typical transmission path of a 
LAN. It is possible to connect the network printer appa- 

25 ratus at any place on the Ethernet. In other words, the 
network printer apparatus has an excellent portability. 
[0229] Since the network printer apparatus of the 
above-described embodiment of the present invention 
is a printer for common use which is not connected to a 

30 PC/WS server, there is no limitation in the distance from 
a PC/WS server. A small space Is therefore sufficient for 
the network printer apparatus. In other words, what is 
taken into consideration is only the area for installing the 
printer. 

35 [0230] Since the network printer apparatus is provid- 
ed with a multiprotocol controlling function, a common 
connector has only to be provided between the network 
printer apparatus and a LAN irrespective of the commu- 
nication protocol of the LAN. This is advantageous in 
40 the cost and, in addition, it is not necessary to prepare 
network printers in correspondence with various com- 
munication protocols. For example, even in a LAN net- 
work in which both an environment of a UNIX server/ 
client and an environment of Netware personal comput- 
es ers exist, the high-quality network printer can be utilized 
in common merely by connecting the connector to the 
LAN. 

[0231] Since the network printer apparatus has a 
center routine function, it Is possible to ensure the safety 

so of common use of the network printer in an open envi- 
ronment by the qualification checking mechanism. Fur- 
thermore, by using a banner page editing function, the 
sorting of the printed sheets is facilitated. 
[0232] By printing the system information on the ban- 

55 ner page as information, it is possible to improve the 
communication means to a client. 
[0233] The spooling function of the network printer ap- 
paratus can shorten the time it has conventionally taken 
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a client to request printing. As a result, the client can 
allot the remaining time to another operation, thereby 
enhancing the operation efficiency. 
[0234] In addition, according to the present invention, 
remote control of the printer and the queueing job from 5 
a client are possible. 

[0235] By using a menu exclusively for the network 
printer, the operabillty Is Improved. Since the menu ex- 
clusively for the network printer enables various com- 
mands to the printer to be automatically created by the 10 
operation of GUI or by a predetermined language such 
as Japanese, the special knowledge required in line 
command or the like is unnecessary. 
[0236] Furthermore, use of the mailbox mechanism 
facilitates the sorting of cut paper and reduces the sort- 1& 
ing labor. 

[0237] In the common use of the network printer, since . . 
printed paper is stored in the bin corresponding to a us- 
er, it Is possible to prevent the loss or scatter of printed 
paper. 20 
[0238] In addition, a security mode which keeps the 
contents of printing from sight can be utilized. 
[0239] Since the menu exclusively for the mailbox is 
prepared, it is possible to instruct the mailbox and to re- 
ceive various types of information service through the 25 
menu written In a predetermined language such as Jap- 
anese. 

Description of the second embodiment. 

30 

[0240] Fig. 55. shows a printer apparatus 20 including 
a printer PRT and a server SVR. Reference numerals 
152a to 152c denote terminals of the clients and refer- 
ence numeral 130 is LAN. 

[0241] Figs. 56 and 58 show the embodiment of the 35 
present invention with a server SVR. In Fig. 56, the ref- 
erence numeral 151 represents a LAN connector. The 
LAN connector 151 includes connectors for, for exam- 
ple, 10Base2, 10BaseT and 10Base5 as described 
above. The reference 152 represents a transceiver for 40 
the LAN connector 1 51 . The transceiver 1 52 detects the 
collision in CSMA/CD (Carrier Sense Multiple Access 
with Collision Detection) and controls transmission and 
reception in CSMA/CD. The reference numeral 153 de- 
notes a LAN controller which is capable of controlling 45 
the communication protocol of TCP/IP, for example. The 
reference numeral 154 represents a microcomputer 
(MPU), 1 55 is a communication part for transmitting and 
receiving data to and from the printer PRT in accordance 
with RS232C or Centronics, 156 is a RAM, 157 is a so 
ROM, 158 is a SCSI interface portion, and 159 is a hard 
disk (HD). 122 is a printing job registering unit and 123 
is a printing order deciding unit, which have been de- 
scribed in connection with Fig. 2. 

[0242] The ROM 157 stores a boot program, system 55 
program, etc. and the RAM 156 stores various soft- 
wares, a job table, etc. 
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Job table 

[0243] A job table 156a registers printing jobs In the 
order of receipt. As shown in Fig. 57, each row of the 
job table 156 is allotted to one printing job and includes 
a field 61a for storing the printing job name (ID), a field 
61b for storing the storage location in the hard disk,159, 
a field 61 c for storing the file name, a field 61 d for storing 
the file size, a field 61 e for storing the name of the em- 
ulation program for interpreting the printing information, 
a field 61f for storing the form overlay name, and a job 
designation field (flag field) 61g for storing the data 
which designates another printing job using the same 
emulation program and the same form overlay as that 
of the printing job entered in the row. Every time a print- 
ing job is registered, each of these items is entered. 
[0244] The RAM 156 stores softwares for a spooling 
controller 156b, a printing data transfer controller 156c, 
an account log controller 156d. 
[0245] The spooling controller 156b is provided with 
a printing data storing function part 156b-1 and a job 
controlling function part 1 56b-2 for spooling (storing) the 
printing information which is transferred from the termi- 
nals 152a, 152b, ... in the hard disk 159, registering the 
printing jobs in the order of receipt and taking out the 
printing jobs in a predetermined order. The printing data 
transfer controller 156c has a function of-reading the 
printing information corresponding to the current print- 
ing job from the hard disk 1 59 and transferring the read 
printing information to the printer apparatus 20 (PRT). 
The account log controller 156d has a function of col- 
lecting the accounting information as to the job printed 
by the network printer and controlling account log. 

Printing job controller. 

[0246] The job controlling function part 1 56b-2 of the 
spooling controller 156b includes the printing job regis- 
tering function unit JRF 22a for registering a printing job 
to the job table 1 56a and a printing order deciding func- 
tion unit PDF 124. 

[0247] When a user inputs new printing information, 
the printing job registering function part JRF extracts the 
emulation program name and the form overlay name 
from the new printing information and judges whether 
or not there is a printing job having the same emulation 
program name and the same form overlay name as the 
extracted emulation program name and form overlay 
name in the job table 156a, If the answer is YES, the 
printing job registering function part JRF retrieves the 
printing job, enters the name (ID) of the printing job cor- 
responding to the new printing information in the job 
designation field 61g of the row of the retrieved printing 
job and registers the printing job corresponding to the 
new printing Information In the job table 156a. 
[0248] For example, in the case of newly registering 
the printing Job having an ID of 3 (the printing job having 
an ID of 4 has not been registered yet), a printing job 
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(ID = 1) having the same emulation program name and 
the same form overlay name as those of the printing job 
of ID 3 exists in the job table 156a. Accordingly, the 
name (ID = 3) of the printing job is entered In the flag 
field 61 g of the row of the retrieved printing job of ID 1 , 
and registers the printing job of ID 3 in the Job table 1 56a. 
[0249] When a printing operation is finished in accord- 
ance with a predetermined printing job and the printer 
is ready, the printing order deciding function part PDF 
judges whether or not another printing job is designated 
in the job designation field 61 g of the predetermined 
printing job. If the answer is In the affirmative, the print- 
ing order deciding function part PDF determines that the 
designated printing job is to be printed next. On the other 
hand, if the answer is in the negative, the printing order 
deciding function part PDF determines that the printing 
job having the highest priority in the order of receipt of 
printing information (in the order of registration of print- 
ing jobs) is to be printed next. 
[0250] For example, when the printing jobsare regis- 
tered in the job table 56a, as shown in Fig. 58, the flag 
field 61 g of the row of the first printing job of ID 1 is re- 
ferred to after the first printing job is finished. Since ID 
3 is written in the flag field 61g, the printing order decid- 
ing function part PDF determines that the printing job to 
be executed next is the printing job of ID 3, and elimi- 
nates the printing job of ID 1 from the job table 156a. 
[0251] When the printing job of ID 3 is finished, the 
flag field 61 g of the row of the printing job of ID 3 is re- 
ferred to so as to judge whether or not any name of a 
printing job is written. In this case, no name is written, 
the printing order deciding function part PDF determines 
that the printing job of ID 2, which has the highest priority 
in the order of registration of printing jobs, is to be printed 
next. 

[0252] In Fig. 58 which shows the printer of the sec- 
ond embodiment of the printer apparatus, the reference 
numeral 171 denotes a printer controller, 172 is an en- 
gine (printing mechanism) and 173 an operator panel. 
In the printer controller 171, the reference numeral 72a 
represents a microcomputer (MPU), 72b a communica- 
tion part for transmitting and receiving data to and from 
the server SVR in accordance with RS232C or Centro- 
nics, 72c a RAM, 72d a ROM, 72e a SCSI interface por- 
tion, 72f a hard disk device (HD) and 72g an image LSI 
for sequentially producing dot image data for one page 
in accordance with printing information and storing the 
data in the RAM 72c. 

[0253] The RAM 72c is provided with a work memory 
region 72c-1 , a font storage region 72c-2, a form overlay 
storage region for storing a form overlay, a page image 
memory region 72c-4 for storing the printing image (bit 
map data) formed, etc. The overlay necessary for print- 
ing is downloaded from the hard disk of the server SVR 
or the overlay storing terminal (client) on the LAN, as 
occasion demands. 

[0254] The ROM 72d stores a boot program and var- 
ious emulation programs for interpreting printing data. 



Examples of the emulation program are an FM se- 
quence program, Japanese Post Scrip, and SUN raster. 
[0255] Fig. 59 is a flowchart of the process of regis- 
tering a printing Job when there is a request for printing 

5 in the apparatus of Figs. 56 and 58. When a terminal 
requests the server SVTto print, and when the LAN con- 
troller 153 receives a packet (frame) through the LAN 
connector 151 and the transceiver 152, the LAN con- 
troller 1 53 judges whether or not the destination address 

10 in the packet agrees with the address of the LAN con- 
troller 153. If the answer is YES, the packet (frame) is 
stored in the buffer, while if the answer is NO, the packet 
is discarded. In order to reconstruct the data which is 
composed of a plurality of frames, the data having the 

15 same ID are linked in the buffer. This process is repeat- 
ed until the linkage of the data having the same ID is 
finished. When the reconstruction of the data having the 
same ID is finished, the data (e.g., printing data) is trans- 
ferred to the spooling controller 1 56b, which is disposed 

20 at the next stage (Step 1 01 ). 

[0256] The spooling controller 1 56b has a file control- 
ling function, and stores the printing data with a job 
number attached thereto in the hard disk 1 59 (Step 102) 
and simultaneously registers the printing job corre- 

25 sponding to the printing data in the job table 1 56a (Step 
103). 

[0257] The printing job is registered in the following 
way: 

[0258] The job registering function part JRF of the job 

30 controlling function part 56b-2 searches the job table 
156a so as to judge whether or not any printing job has 
been registered (Steps 103a, 103b). If no printing job 
has been registered, the job which is required to be print- 
ed is registered in the job table 1 56a (Step 1 03c), and 

35 the process is ended. 

[0259] If there are printing jobs registered in the job 
table 156a, the printing job registering function part JRF 
extracts the emulation program names and the form 
overlay-names from the newly printing information, and 

40 judges whether or not there is any printing job having 
the same emulation program name and the same form 
overlay name in the job table 156a (Steps 103d, 103e). 
If the answer is NO, the job which is required to be print- 
ed is registered in the job table 156a (Step 103c), and 

45 the process is ended. 

[0260] On the other hand, if there is another printing 
job having the same emulation program name and the 
same form overlay name in the job table 156a as the 
extracted emulation program name and form overlay 

50 name at the steps 1 03d and 1 03e, the printing job reg- 
istering function part JRF retrieves it and enters the 
name (ID) of the job which is newly required to be printed 
in the job designation field 61 g of the row of the retrieved 
printing Job (Step 103f). Thereafter, the job which is re- 

55 quired to be printed is registered in the job table 156a 
(Step 103c), and the process is ended. 
[0261] Fig. 60 is a flowchart of the process of deciding 
a printing job to be executed. The printing order deciding 



30 



59 EP 1 132 809 A2 60 



function part PDF of the Job controlling function part 56b- 
2 judges whether or not there is any imprinted job in the 
job table 156a (Step 201 ). If the answer is YES, the print- 
ing order deciding function part PDF judges whether or 
not the command for printer ready has been Input from 5 
the printer PRT (Step 202). if a printing operation Is fin- 
ished and the printer PRR is ready, the printing order 
deciding function part PDF Judges whether or not there 
is in the job table 156a a printing job having the same 
emulation program name and the same form overlay 10 
name as those of the preceding printing job. In other 
words, whether or not the name of another printing. job 
is written In the flag field 61 g of the row of the last printing 
job is judged (Step 203). 

[0262] If the answer is in the affirmative, the printing 15 
job name written in the flag field 61 g is supplied to the 
printing data transfer controller 156c. The printing data 
transfer controller 156c reads the printing information of 
the designated printing job from the hard disk 159, and 
transfers the read printing information to the printer PRT 20 
(Step 204). Thereafter, the printing data transfer control- 
ler 56c eliminates the printing job which as been finished 
printing from the job table 1 56a (Step 205), and the proc- 
ess returns to the beginning. 

[0263] On the other hand, If there is no other printing 25 
job in the flag field 61 g at the step 203, the printing order 
deciding function part PDF determines that the printing 
job which has the highest priority in the order of regis- 
tration of printing jobs (in the order of receipt of printing 
jobs) is to be printed next, and supplies the name of this so 
printing job to the printing data transfer controller 156c. 
The printing data transfer controller 1 56c reads the print- 
ing information of the designated printing job from the 
hard disk 159, and transfers the read printing informa- 
tion to the printer PRT (Step 204). Thereafter, the print- 35 
ing data transfer controller 156c eliminates the printing 
job which has been finished printing from the job table 
156a (Step 205), and the process returns to the begin- 
ning. 

[0264] Fig. 6 1 shows the procedure of operation of the 40 
printer PRT 20. 

[0265] When printing data is transferred from the 
server SVR, the printer controller 171 of the printer PRT 
analyzes the printing data (Step 301), and judges 
whether or not the emulation program in the printing da- 45 
ta agrees with the emulation program of the preceding 
printing job (Step 302). If the answer is YES, the emu- 
lation program is not switched over, while if the answer 
is NO, the emulation program Is changed over to the 
emulation program designated by the printing data 50 
(Step 303). 

[0266] It is then judged whether or not the form over- 
lay in the printing data agrees with the form overlay of 
the preceding printing job (Step 304). If the answer Is 
YES, printing operation is executed in accordance with 55 
the printing data (Step 305). 

[0267] If the answer is NO at the step 304, the printer 
controller 171 demands the overlay from the server 



SVR. The server SVR judges whether or not the de- 
manded overlay is stored in the hard disk 159 (Step 
306), and if the answer is YES, the server SVR transfers 
the overlay to the printer PrT. The printer PRT then 
stores the overlay in the RAM 72c and executes the 
printing operation (Step 305). 
[0268] If the answer is NO at the step 306, the server 
SVR demands the overlay from an overlay storing serv- 
er OLSVR. The overlay storing server OLSVR retrieves 
the demanded overlay and transfers it to the server SVR 
(Step 307). The server SVR transfers the overlay to the 
printer PRT. The printer PRT stores the overlay In the 
RAM 72c and executes the printing operation (Step 
305). 

[0269] As described above, according to the present 
invention, if there is any printing job having the same 
emulation program name and the same form overlay 
name as those of the printing Job which has been fin- 
ished printing, the printing job Is executed irrespective 
of the order of receipt. It is therefore possible to reduce, 
as much as possible, the number of times a form overlay 
is to be changed, thereby enhancing the efficiency of 
use of the network printer apparatus. 
[0270] In the above-described embodiment, the print- 
ing job name is entered in the flag field 61g when both 
the emulation program and the overlay agree with those 
of another printing job. The job table 156a may have a 
structure with the case in which only the overlay or the 
emulation program of a printing job agrees with that of 
another printing job also taken into consideration. 
[0271] Fig. 62 shows the printing job table 156a 
adaptable to such a case. The same numerals are pro- 
vided for the elements which are the same as those 
shown in Fig. 58. This job table 156a is different from 
that shown in Fig, 58 in that a second flag field 61 h for 
designating the printing job in which only the overlay is 
the same is provided. 

[0272] Referring to Fig. 62, when a new printing job 
of ID 3 is registered, since the overlay of the printing job 
agrees with the overlay of the printing job of ID 1 which 
has already been registered, ID = 3 is entered in the 
second flag field 61 h of row of the printing job of ID 1 . 
[0273] When a next printing job of ID 4 is registered, 
since the emulation programs and the overlay of the 
printing job agree with those of the printing job of ID 1 
which has already been registered, ID = 4 is entered in 
the first flag field 61 g of the row of the printing job of ID 
1. In addition, since the overlay of the printing job of ID 
4 agrees with the overlay of the printing job of ID 3 which 
has already been registered, ID = 4 is entered in the 
second flag field 61 h of the row of the printing Job of ID 3. 
[0274] In this state, the printing job is decided in the 
following way: 

[0275] After the printing job of ID 1 is executed, the 
first flag field 61 g of the printing job of ID 1 is referred to 
so as to judge whether or not another name of a printing 
job is written. If the answer is in the affirmative, the re- 
trieved printing job (ID = 4) is executed, and the name 
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(ID = 1 ) of the printing job is eliminated from the job table 
156a. After executing the printing job of ID 4, the first 
flag field 61g of the printing job of ID 4 Is referred to so 
as to judge whether or not another name of a printing 
job is written. If no name is written in the first flag filed 5 
61 g, it is judged whether or not there is a row of a printing 
job having the name (ID = 4 of the printed job in the sec- 
ond flag field 61 h. If the answer is YES, the printing job 
(ID =3) having the same overlay as the printing job of ID 
4 Is then executed. The name (ID = 4) of the printed job 10 
is eliminated from the printing job table 1 56a. in this way, 
it Is possible to further reduce the number of times a 
form overlay is to be changed, thereby enhancing the 
efficiency to use of network printer apparatus. 
[0276] Fig. 63 is a flowchart of the process of regis- 15 
tering a printing job when the job table having the first 
and second flag fields is adopted. The proceedings at 
the steps 1 01 and 1 02 are the same as those in the flow- 
chart shown In Fig. 59. 

[0277] When a request for printing is output, the job 20 
registering function part JRF of the job controlling func- 
tion part 156b-2 searches the job table 156a so as to 
judge whether or not any printing job has been regis- 
tered (Steps 401, 402). If no printing job has been reg- 
istered, the job which Is required to be printed is regis- 25 
tered in the job table 156a (Step 403), and the process 
is ended. 

[0278] If there is another printing job registered in the 
job table 156a, the printing job registering function part 
JRF extracts the emulation program name and the form 30 
overlay name from the printing information, and judges 
whether or not there is any printing job having the same 
emulation program name as the extracted emulation 
program name in the job table 156a (Step 404). 
[0279] If the answer is in the negative, it is judged 35 
whether or not there is any printing job having the same 
overlay name as the extracted overlay name in the job 
table 156a (Step 405). If the answer is in the negative, 
the job which is required to be printed is registered in 
the job table 56a (Step 403), and the process is ended. 40 
On the other hand, if there is another printing job having 
the same form overlay name in the job table 1 56a at the 
step 405, the printing job registering function part JRF 
enters the name (ID) of the job which is required to be 
printed in the second flag field 61 h of the row of the re- 45 
trieved printing job (Step 406). Thereafter, the job which 
is required to be printed is registered in the job table 
1 56a (Step 403), and the process is ended. 
[0280] If there is another printing job having the same 
emulation program name in the job table 156a at the so 
step 404, it is further judged whether or not there is any 
printing job also having the same overlay name as the 
extracted overlay name (Step 407). If there is a printing 
job having the same emulation program name and the 
same form overlay name as the extracted emulation 55 
program name and form overlay name, the printing job 
registering function part JRF enters the name (I D) of the 
job which is required to be printed in the job designation 
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field 61 g of the row of the retrieved printing job (Step 
408). 

[0281] If the answer Is NO at the step 407, or after 
processing at the step 408, it is judged whether or not 
there Is a printing job having a different emulation pro- 
gram name but the same form overlay name as the ex- 
tracted form overlay name (Step 405). If the answer is 
NO, the job which is required to be printed is registered 
in the job table 1 56a (Step 403), and the process is end- 
ed. On the other hand, if the answer Is YES, the printing 
job registering function part JFR enters the name (ID) 
of the job which is required to be printed in the second 
flag field 61 h of the row of the registered printing job 
(Step 406). Thereafter, the job which is required to be 
printed is registered in the job table 156a (Step 403), 
and the process is ended. 

[0282] In this modification, the name of a printing job 
having the same emulation program name and the 
same overlay as those of a registered printing job is en- 
tered in the first flag field 61 g of the row of the registered 
printing job, and the name of a printing job in which only 
the overly name agrees with that of a registered printing 
job is entered in the second flag field 61 g of the row of 
the registered printing job. Alternatively, it is possible to 
enter the name of a printing job having the same emu- 
lation program name and the same overly as those of a 
registered printing job in the first flag field 61 g of the row 
of the registered printing job, and to enter the name of 
a printing job in which only the emulation program name 
agrees with that of a registered printing job in the second 
flag field 61 h of the row of the registered printing job. 
[0283] In the above-described modification, the print- 
ing job name is entered in the flag field 61 g only when 
both the emulation program and the overlay agree with 
those of another printing job. Similar processing maybe 
conducted by entering the name of a printing job in 
which only the emulation program name agrees with 
that of another printing job or only the overlay name 
agrees with that of another printing job in the first flag 
field 61 g. 

Control considering only emulation program. 

[0284] When printing information is input, the emula- 
tion program name is extracted from the printing infor- 
mation, and it is judged whether or not there is any print- 
ing job having the same emulation program name as the 
extracted emulation program name in the job table. If 
the answer is in the affirmative, the name of the job 
which is required to be printed is entered in the first flag 
field 61 g of the retrieved printing job and the printing job 
corresponding to the input printing information is regis- 
tered in the job table 56a. After the printing operation of 
a predetermined printing job is finished, whether or not 
there is another printing job designated in the job des- 
ignation field of the row of the printed job is judged. If 
the answer is YES, the printing order deciding function 
part PDF determines that the designated printing job is 
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to be executed next. 

Control considering only overlay. 

[0285] When printing information Is Input, the overlay 5 
name is extracted from the printing Information, and it is 
judged whether or not there is any registered printing 
job having the same overlay name as the extracted 
overiay name in the job table. If the answer is in the af- 
firmative, the name of the job which is required to be 
printed is entered In the first flag field 61 g of the row of 
the registered printing Job and the printing job corre- 
sponding to the input printing information Is registered 
in the job table 56a. After the printing operation of a pre- 
determined printing job is finished, whether or not there 
is another printing job designated in the job designation 
field of the row of the printed job is judged. If the answer 
is YES, the printing order deciding function part PDF de- 
termines that the designated printing job is to be exe- 
cuted next. 

[0286] Fig. 64 shows a LAN network system to which 
a network printer apparatus according to the present in- 
vention is applicable. 

[0287] In Fig. 64, the reference numerals 152a to 
152c ... represent terminals such as personal comput- 25 
ers (PC) or work stations (WS), 20 a network printer ap- 
paratus and 30 a LAN. The network printer apparatus 
20 is integrally composed of a LAN adapter (Front End 
Processor: FEP) 21 provided with a function of commu- 
nication with the LAN and a full-scale server function, 30 
and a printer part 22. In the physical environment shown 
in Fig. 55, the network printer apparatus 20 of the 
present invention is composed of the server SVR and 
the printer PRT which are separate from each other. In 
contrast, in the physical environment shown in Fig. 64, 35 
the network printer apparatus 20 of the present inven- 
tion further comprises the LAN adapter (Front End Proc- 
essor: FEP) 21 provided with a function of communica- 
tion with the LAN and a full-scale server function, and 
printer part 22, as has been described in connection with 40 
the first embodiment. 

[0288] The job table 156a is created by the spooling 
function (job registering function) of the FEP 21 in ac- 
cordance with the flow shown in Fig. 63 and stored both 
in the RAM 21 e and the RAM 22g of the printer controller 45 
22. The printing job to be executed next is decided by 
the printing job deciding function of the printer controller 
22 in accordance with the process shown in Fig. 60, and 
the printing operation is executed. 
[0289] When there is a printing job using the same so 
emulation program and/or the same form overlay as 
those of the printing job which has been finished print- 
ing, this job is executed next irrespective of the order of 
receipt. It is therefore possible to reduce, as much as 
possible, the number of times emulation programs are 55 
to be switched and the number of times a form overlay 
is to be changed, thereby enhancing the efficiency of 
use of the network printer apparatus. 



[0290] In addition, when there is a printing job using 
the same emulation program and the same form overlay 
as those of the printing job which has been finished print- 
ing, this job is executed irrespective of the order of re- 
ceipt, and when there is a printing job in which only the 
emulation program or the overlay agrees with that of the 
printing job which has been finished printing, this job is 
also executed irrespective of the order of receipt, it is 
therefore possible to further reduce the number of times 
emulation programs are to be switched or the number 
of times a form overlay Is to be changed, thereby en- 
hancing the efficiency of use of the network printer ap- 
paratus. 



Claims 

1 . A network printer apparatus (20) connected to a plu- 
rality of clients (52) through a LAN network system 
(53, 30, 130) and comprising: 

a LAN interface driver (21b) for receiving print- 
ing information from said client through said 
LAN; 

a communication protocol controller (21-3 to 
21-6) for controlling communication in accord- 
ance with a communication protocol; 
storage means for storing said printing informa- 
tion; 

a spooling controller (21-8) coupled to said 
storage means for storing said printing informa- 
tion, and creating a queue for printing jobs; 
a printer controller (22) for reading out from said 
storage means a printing information corre- 
sponding to a printing job of the highest priority 
which is designated by said queue and forming 
an image on the basis of said printing informa- 
tion; 

a printing mechanism (23) for printing said im- 
age on paper; 

a mailbox (51 ) including a multiplicity of bins for 
accommodating printed paper so as to store 
said printed paper in a designated bin; and 
a mailbox controller (20a) for designating said 
bin for storing said printed paper on the basis 
of a bin number obtained. 

2. A network printer apparatus according to claim 1 , 
further comprising a mailbox management Informa- 
tion file (MBF) for storing names of clients, or names 
of groups of clients, the number of sheets accom- 
modated, the name and number of printing jobs, 
and/or the production of overflow for each bin. 

3. A network printer apparatus according to claim 1 or 
2, further comprising means (52-1 ) for displaying on 
a side face of each of the bins, the number or name 
of printing job of the printed paper stored in the bin, 
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and/or the name of the client or a group of clients 
using the bin. 

4. A network printer apparatus according to any of 
claims 1 to 3, further comprising means (52-2 to $ 
52-5) for displaying, on a side face of each of the 
bins, indications of whether or not the bin Is being 
used, whether or not the bin stores printed paper, 
whether or not the bin has a security, whether or not 
the bin has overflowed, and/or whether or not the 10 
bin is out of order. 

5. A network printer apparatus according to claim 3 or 
4, wherein the display means (52) includes one or 
more of a liquid crystal panel, a lamp and a hand- f 5 
written nameplate. 

6. A network printer apparatus according to any of 
claims 1-5, wherein each of the bins includes a sen- 
sor (55i ) for detecting an operation of taking out the 20 
printed paper stored In the bin, and if paper is to be 
taken out from the bin in the process of storage of 
printed paper in the same bin, the printing operation 

is suspended until the operation of taking out the 
printed paper is finished. 25 

7. A network printer apparatus according to any of 
claims 1-6, wherein the bin number of the bin for 
storing the printed paper is directly designated 
when a request for printing is supplied from a client. 30 

8. A network printer apparatus according to any of 
claims 1-7, wherein the name of a client or a group 
of clients is registered in correspondence with each 

bin number, and the bin number is obtained from 35 
the name of the client or the group of clients con- 
tained in the printing information. 

9. A network printer apparatus according to any of 
claims 1-8, wherein information on whether or not 40 
each of the bins is used or unused is constantly 
checked, and an unused bin is allotted to a printing 

job which does not designate a bin. 

10. A network printer apparatus according to any of 45 
claims 1-9, wherein information as to whether or not 

a bin is a spare bin for replacing the bin which has 
overflowed is stored with respect to each bin, and 
when the bin which stores printed paper becomes 
full, the bin is replaced by a spare bin. 50 
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(54) Network printer apparatus 

(57) A high-speed network printer apparatus can be 
used in common by clients having different communica- 
tion protocols and can sort out printing jobs Into the order 
of clients. Printing information is supplied from a client 
52 which may be a personal computer or a work station 
through a connector of the printer apparatus. A LAN in- 
terface driver 216 receives the printing information and 
Identifies a communication protocol by which the print- 
ing information is transferred. A communication protocol 
controller 21 -3 to 2-6 receives printing information in ac- 
cordance with a predetermined protocol. A spooling 
controller 21-8, which is coupled to a storage unit 24 
which stores the received printing Information, creates 
a queue for printing jobs. A printer controller reads out 
from the storage unit the printing information corre- 
sponding to a printing job of the highest priority which is 
designated by the queue, and forms a dot image on the 
basis of the printing information. A printing mechanism 
23 prints the Image on paper. A mailbox (51, Fig. 40) 
stores printed paper into a designated bin. A printing Job 
table JBTB is provided in the printer apparatus, In which 
each row is allotted to one printing Job which includes a 
field for storing an emulation program name. A register- 



ing unit 122 judges whether or not there is a another 
printing job having the same emulation program name 
to expedite the printing process. 
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